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| N 1950 Bricker and Gilchrist independently 
- described an operation for making a sub- 
stitute urinary bladder by isolating portion 
of the ascending colon and terminal ileum 
and transplanting the ureters into the former. 
The stump of ileum was brought out on the 
abdominal wall and acted as an “urethra,” 
while the colon served as a receptacle for 
urine. Bowel continuity was restored by 
ileo-colonic anastomosis. The presence of 
the ileo-caecal valve in the isolated segment 
offered the possibility of continence. Bricker, 
who utilized little more than the caecum, re- 
ported that true continence was not achieved, 
but Gilchrist, using a larger amount of 
ascending colon, obtained a capacity of 210 
mils and stated that his case was continent. 


After considerable discussion in the Radio- 
Surgical Unit at the Women’s Hospital, it 
was felt that this procedure offered many 
possible advantages, particularly in avoiding 
the disabilities of a “wet” colostomy, and it 
was decided to attempt the operation as 
occasion arose. At the time of writing, the 
operation has been carried out five times, 
and the observations made to date are 
reported. 

Case Reports 
Case 1 


E.P., aged 40, had been treated in October, 1951, 
y radon for a Stage II carcinoma of the cervix. 
i March, 1952, there was fairly massive residual 
rowth in the pelvis with bladder and bowel in- 
ilvement. Pyelography revealed no abnormality. 
‘n 10th April, 1952, a substitute bladder was made, 
sing the ascending colon as far as the hepatic 
exure, rotating it transversely and fixing it in 


2. 


the posterior abdominal parietes just above the 
sacral promontory. The six-inch terminal ileal 
stump was brought through the abdominal wall 2 
inches to the right of the umbilicus. Urinary 
excretion was depressed for the first thirty-six hours 
but then became satisfactory. At this stage great 
difficulty was encountered in keeping the large 
catheter free from blockage with mucus, which was 
secreted in large amounts. The error was then 
made of changing the catheter at frequent intervals, 
and this resulted in a disaster, the nature of which 
was made clear by the subsequent autopsy. The 
manipulations had caused the sutures fixing the 
substitute bladder to give way, and there had 
occurred what can perhaps be best described as a 
volvulus. This had resulted in over-distension with 
urine and leakage at the site of implantation of 
the left ureter, which at operation had been found 
to be thin-walled and dilated. Death occurred on 
18th April, 1952. 


In consequence of this happening it was felt 
that it would be better to defer implantation of the 
ureters until the isolated colonic segment had 
healed firmly in its new position. This would also 
permit washing out of the substitute bladder and 
further sterilization by means of antibiotic sus- 
pensions before transplanting the ureters. 


Case 2 


A.H., aged 63, presented with advanced carci- 
noma of the vulva involving the bladder and anus, 
and over-flow incontinence. Pyelography showed no 
abnormality on the left side, by on the right side 
demonstrated double ureters and renal pelves with 
considerable dilatation. 


On 3rd July, 1952, a substitute bladder was 
constructed as above, but without implanting the 
ureters. Wash-outs were begun on 12th July, and 
from 27th July these were followed by daily 
instillations of a suspension of phthallyl-sulpha- 
thiazole. On 29th July the ureters were anastomosed 
to the substitute bladder by the Coffey method. It 
was found that the two ureters on the right side 
united just above the point at which ureteric 
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section was to be made, so that a double implan 
tation on that side was not necessary. Urinary 
excretion was rapidly established, and on 6th August 
the catheter was removed and intermittent catheteri- 
zation carried out thereafter. She was discharged 
from hospital on 23rd August. Death occurred four 
and one half months later from widespread metas- 
tases, but in the meantime the substitute bladder 
with 2-3 hourly catheterization, had proved to be 
continent and was easily managed by the patient. 


L.B. Pelvic contents en blor. 
bisected and the uterus, cervix 
and vagina laid open. Squamous carcinoma re- 
places the uterus, cervix and upper half of 
vagina, converting them into a solid tube with- 
out demarcation. The muscular walls of the 
bladder and rectum are invaded. All the pelvic 
lymph nodes (not shown), except the right 

common iliac group, contained metastases. 


FIG. I. Case 3. 
The bladder is 


Case 3 


L.B., aged 58, had received treatment by radon 
in March, 1949, for a carcinoma of the cervix uteri. 
In August, 1952, clinical examination showed a 
“blocked” pelvis with considerable growth in the 
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cervix and upper vagina. Cystoscopy demonstrat: | 
oedema of the bladder base without mucosal j 
volvement, and pyelography showed minimal rig 
hydronephrosis, but slightly more dilatation on t! 


left 


The Honorary Radiotherapist at the 
Hospital, Dr. W. P. Holman, who has 
siderable experience in gastric irradiation directé 
to the diminution of gastric secretion, then suggeste 
that preliminary irradiation of the ascending col 
might lessen the secretion of mucus. On theoretic 
grounds he proposed a dosage of 1500 r. over thre 
weeks. This procedure was carried out from 25t 
August to 12th September, 1952, after preliminar 
localization of the caecum and ascending colon b 
means of a barium swallow. On 26th September, 
substitute bladder was made, again utilizing th 
ascending colon as far as the hepatic flexure. 


side. 


Women s 


had co 


Convalescence was interrupted by pulmonar 
atelectasis and bronchopneumonia, and the secon 
operation was not carried out until 21st November 
This consisted of total pelvic exenteration as des 
cribed by Brunschwig (1948), and implantation o 
the ureters into the previously constructed substi 
bladder. The catheter was removed on 30t! 
November and intermittent catheterization com 
menced. This was carried out at first at intervals 
of one and a half hours, but within a fortnight it 
was found that with three-hourly emptying conti 
nence was absolute. On 19th December, pyelography 
showed bilateral hydronephrosis, the blood urea 
was 20 mgm. per 100 mils, and the serum chlorides 
549 mgm. per 100 mils. She was discharged from 
hospital on 24th December, at which time she had 
trained her colostomy to act daily at the same time, 
and managed her substitute bladder easily with 
three-hourly catheterization. Her body weight, 
which pre-operatively had been 164 pounds, had 
fallen to 117 pounds, but she felt well and her 
morale was excellent. Endoscopy of the substitute 
bladder showed what appeared to be healthy bowel 
mucosa. 


tute 


On 13th January, 1953, the serum chlorides were 
603 mgm. per 100 mils, the blood urea 22 mgm. 
per 100 mils, and she looked and felt well. On 27th 
January, he body weight was 127 pounds, the daily 
urinary output was 1500 miis, the substitute bladder 
easy to manage, and she had reached the stage of 
going out to play cards. 


On 18th February, her body weight was 138 
pounds, blood urea 21 mgm. per 100 mils, and serum 
chlorides 547 mgm. per 100 mils. On 13th May 
pyelography showed improvement in the degree of 
hydronephrosis on both sides, especially on the 
right side. The capacity of the substitute bladde 
was found to be 360 mils. Her body weight ha 
increased to 148 pounds. Serum chlorides wer 
585 mgm. per 100 mils. 


She has remained symptom-free to the time o 
writing (Ist November, 1953), does her own cook 
ing and washing, and is able to dine out and atten 
theatres. The colostomy acts once daily at th 
same hour. She is continent with 2-3 hourly cathe 
terization and wears no apparatus. Her body weig! 
is now stationary at 168 pounds. Pyelography o 
Ist October, 1953, showed minimal dilatation on t! 
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side and further improvement on the left 
Plasma analysis on the same date gave the 
wing values—Serum Sodium 138 M/Eq per 
mils, Chloride 109 M/Eq per 100 mils, Potas- 
8.0 M/Eq per 100 mils, and HCO; 26 M/Eq 
100 mils. 


se 4 


M., aged 62, had received treatment for a 


se Il carcinoma of the cervix in 1947 by radon 


deep X-ray therapy. Residual disease was 


ven by biopsy and similarly treated in 1951. In 


ruary, 1953, a growth was found occupying the 
er vagina and involving the middle third 
riorly. A large mass with very slight mobility 
d the pelvis, and a nodule was felt in the right 
o-sacral ligament. Cystoscopy showed gross 
ularity and congestion of the bladder base, but 
mucosa was not ulcerated. Pyelography re- 
ed no abnormality. Her body weight was 135 


nds, 


1G. II. Case 4. V.M. Operation Specimen. 

imilar to Case 3. Unfortunately, the specimen 

as partly spoiled through having inadvertently 

een left almost entirely unfixed for eighteen 

ours. In this case none of the pelvic lymph 

ies (not shown) contained metastases. Rod in 
left ureter. 


spite the heavy emphasis which was laid on the 
complications, and possible disabilities of 
ty, she elected to undergo operation, and, 


after preliminary irradiation of the ascending colon, 
26th February to 18th March, a substitute bladder 
was constructed on 30ih March. On 26th May, total 
pelvic exenteration was carried out, the ureters were 
implanted into the substitute bladder, and a terminal 
left iliac colostomy was formed. 


On Ist July, the blood urea was 18 mgm. per 
100 mils and the serum chlorides 573 mgm. per 100 
mils. She was discharged from hospital on 9th 
July, the substitute bladder being continent with 
3-hourly catheterization, and her body weight being 
120 pounds. Pyelography showed left sided hydro- 
nephrosis, but the right side was normal. 


On 13th October, the blood urea was 20 mgm. 
per 100 mils and the serum chlorides 585 mgm. 
per 100 mils. She looked and felt well, the substi- 
tute bladder remained continent and was easily 
managed, but she had not succeeded in training her 
colostomy as successfully as L.B., and she was 
wearing a colostomy bag. 


Case 5 

E.F., aged 65, was seen on 2Ist May, 1953, for 
the first time with the following history. She had 
been treated in 1930 by radium followed by 
hysterectomy, presumably for carcinoma of the 
cervix uteri. In December, 1951, a small squamous 
carcinoma had appeared low down on the posterior 
vaginal wall and had been treated by radon. This 
was followed by the development of a recto-vaginal 
fistula, for which a sigmoid colostomy had been 
performed, but within a short time a vesico-vaginal 
fistula developed. A laparotomy undertaken with 
the object of making a “wet” colostomy was aban- 
doned, apparently because of pelvic adhesions. 


Pyelography showed poor outlining of the calyces 
and dilatation of the left renal pelvis and ureter. 
Preliminary irradiation of the right colon was 
carried out from 22nd June to 10th July (1500 r.). 
On 27th July, the blood urea was 62 mgm. per 
100 mils and serum chlorides 644 mgm. per 100 
mils. 


On 3lst July, a substitute bladder was made, but 
on this occasion, because her poor condition did 
not warrant exenteration, the ureters were trans- 
planted into the isolated segment of bowel and the 
operation was completed in one stage. Intermittent 
catheterization of the substitute bladder was com- 
menced on 10th August at 2-hourly intervals, and 
two days later this interval was increased to 3-hourly, 
without loss of continence. Over the next few days 
she suffered from diarrhoea, and during this period 
it was found that the substitute bladder discharged 
urine synchronously with the bowel actions. How- 
ever, as the diarrhoea abated she again became 
continent and has remained so to date. On 17th 
August, the blood urea was 30 mgm. per 100 mils 
and the serum chlorides 573 mgm. per 100 mils. 
On 10th September, 1953, these values were—blood 
urea 27 mgm. per 100 mils and serum chlorides 
614 mgm. per 100 mils. 


Her colostomy has always acted rather frequently 
and this has been more marked since the last 
operation, but despite several attacks of diarrhoea 
there has been no repetition of the frequent empty- 
ing of the substitute bladder. 
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DISCUSSION 
Technique 
The technique used in making the substi- 
tute bladder in the above cases has been as 
follows. 


After mobilization of the right colon and 
appendicectomy, the colon is divided at the 
hepatic flexure and both ends are closed. 
The ileum is cut across approximately 5-6 
inches from the ileocaecal valve and the 
proximal end, after closure, is brought up 
and anastomosed by the side-to-side method 
with the right extremity of the transverse 
colon. The isolated colonic segment is 
swung across in front of its blood supply so 
as to lie transversely at about the level of 
the fourth lumbar vertebra. An incision is 
made in the posterior parietal peritoneum 
at this level and the substitute bladder 
partially embedded by means of interrupted 
sutures. The ileal stump, which is to form 
the new “urethra” is brought directly through 
the abdominal wall via a small stab wound 
approximately 2 inches to the right of and 
one inch above the umbilicus. No attempt 
is made to obliterate the lateral gutter since 
it is felt to be important that the new 
“urethra” should be straight and under no 
tension. The pre-operative preparation in 
regard to diet, bowel wash-outs, and anti- 
biotic therapy, follows the usual lines 
adopted in bowel surgery. In_ two-stage 
operations wash-outs of the substitute bladder 
are commenced approximately nine days 
after completion of the first stage. During 
the week preceding the second stage the 
wash-outs are followed by instillations of a 
suspension containing phthallyl-sulphathia- 
zole, penicillin, and streptomycin. After the 
second stage, continuous drainage is main- 
tained by a Foley catheter with Wangensteen 
suction for approximately one week, after 
which intermittent catheterization is insti- 
tuted. 


Observations 

It has been found in these few cases that 
with liitle variation the average capacity of 
the substitute bladder is about 360 mils, and 
this has given continence with emptying at 
intervals of approximately 3 hours. The 
patients seem to find no difficulty in passing 
catheters. 


It has been noted during endoscopy that 
at a certain distension the substitute bladder 
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actively contracts and causes partial evac 


ation of its contents. Similarly, when t! 
substitute bladder is allowed to over-disten 
leakage is intermittent and sometimes qui 
forcible. It would seem also that the san 
reflex may be elicited by manipulation «{ 
the catheter. The patients soon learn this 
trick and make more use of it than they d» 
of simple abdominal pressure. 


Patient 4 finds that when she catheterize; 
her substitute bladder it usually causes he 
colostomy to act. As stated above, in Cas 
5, an attack of diarrhoea shortly after oper: 
tion resulted in frequent discharge of urine 
from the substitute bladder in association 
with the frequent actions of the colostomy 
This, however, ceased after a few days, an 
since then further attacks of diarrhoea have 
caused no disturbance in urinary continenc: 


The preliminary irradiation of the coloni 
segment has resulted in a striking diminution 
in mucus secretion and this has been of ver, 
great benefit both at the time of operation 
and subsequently. It has been found that 
after two to three months there has occurred 
a slight increase of mucus production, but 
even in Case No. 3, in whom the irradiation 
was carried out more than twelve months 
ago, the amount secreted is quite small. 


Finally, at no stage in any of these cases 
has there been any evidence, either clinica! 
or biochemical, of hyperchloraemic acidosis 
This is interesting, because there is ample 
evidence in the literature that in a high pro 
portion of cases diversion of the urinary) 
stream to the bowel is accompanied by this 
complication, and because it seems to be 
generally agreed that it becomes increasing] 
common as the anastomosis is carried out at 
higher points in the large intestine. 


There is some division of opinion as to 
the relative parts played in the productio 
of this condition by re-absorption of electr: 
lytes from the bowel and renal _tubul: 
damage respectively. Lapides (1951) con- 
siders that hyperchloraemic acidosis from 
re-absorption of electrolytes does not occ 
in the absence of renal tubular damag 
Mitchell and Valk (1953), on the other han: 
hold that the condition may develop in the 
presence of good renal function. They advi-e 
in the strongest terms that uretero-intestin: | 
anastomosis should be made as low as po-- 
sible in the bowel, and that the patien's 
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ild be warned to empty the bowel at 
rvals of 1-14 hours, take a low salt diet, 
est 44-5 litres of fluid and take 1-4 gm. 
sodium bicarbonate daily. 


in the cases reported above, the subjects 
e emptied their substitute bladders at 
ervals of 2-3 hours or longer and have 
en ordinary diets with normal fluid intake. 
sodium bicarbonate has been given. More- 
‘r, it may be noted that in Cases 2 and 3 
‘lography showed some interference with 
‘nal function, while in Case 5 there was poor 
‘lining of the calyces on both sides with 
t hydronephrosis, a pre-operative blood 
‘a of 62 mgm. per 100 mils, and a serum 
loride level of 644 mgm. per 100 mils. 
ince the diversion of the urinary flow in 
se cases has been to the highest point in 
e large intestine and no attempt has been 
made to diminish possible re-absorption by 
frequent emptying, high fluid intake or diet, 
and since there is some evidence of lowered 
renal function in 3 of the 5 cases, it is 
surprising that hyperchloraemic acidosis has 
not so far been encountered. 


[his raised the question as to whether the 
preliminary irradiation of the colon, in 
addition to diminishing mucus secretion, may 
have reduced the capacity of the bowel to 
re-absorb electrolytes. An attempt has been 
made to secure further evidence on this 
point by a review of cases of uretero-sigmoid 
anastomosis performed in the Radio-Surgical 
Clinic at the Women’s Hospital. These opera- 
tions have been done either for palliation in 
advanced carcinoma of the uterus or in the 
treatment of post-operative uretero-vaginal 
fistulee. 


Of 13 cases which survived for over three 
months, 8 had received during their treat- 
ment pelvic irradiation which had resulted, 
incidentally, in the sigmoid colon being sub- 
jected to a dosage considerably in excess 
of that applied to the ascending colon prior 

the substitute bladder operations. Seven 

{| these have been entirely free of the symp- 

uns of nausea, vomiting, loss of appetite, 

‘normal taste in the mouth and excessive 

rst, which are described as characterizing 

re-absorption syndrome. Serum chloride 
ls have been within normal limits -where 
mations have been made, but in 2 cases 
information on this point is available. The 
iaining case in this group has recently 


suffered attacks of vomiting, and has at times 
complained of thirst. She is going down-hill 
rapidly with extensive pelvic growth and 
increasing hydronephrosis. The blood urea 
has risen steadily to 165 mgm. per 100 mils 
and the serum chlorides are now 638 mgm. 
per 100 mils. It is difficult under such 
circumstances to estimate the role of re- 
absorption. 


The non-irradiated group comprises 5 
cases, two of whom suffered after operation 
from gross thirst and intermittent attacks of 
vomiting. They died with massive pelvic 
growth after five and six months respectively. 
Blood urea levels were within norma! limits 
until shortly before death, but no estima- 
tions were made of serum chlorides. These 
cases will not be discussed further. One 
case has shown a steady rise in serum 
chlorides and a slight rise in blood urea. 
She has recently developed an unpleasant 
taste in the mouth and complains of thirst, 
but actually looks and feels well and can 
hardly be said to present a clinical problem, 
especially as the symptoms are not severe. 
The most recent estimation of serum chlorides 
shows a drop to normal levels, but her 
symptoms persist. 


Of the remaining two cases in this group, 
one, after undergoing anterior exenteration 
and uretero-sigmoid anastomosis, suffered 
from intractable thirst, nausea, and loss of 
weight for six months after operation. Pelvic 
irradiation was then carried out because of a 
clinical diagnosis of residual pelvic growth. 
Following upon this, her symptoms dis- 
appeared and she has remained well for the 
past fourteen months. Serum chlorides are 
now within normal limits, but unfortunately 
no estimations were made prior to pelvic 
irradiation. The other case was operated on 
thirty-one months ago, bilateral uretero- 
sigmoid anastomosis being performed for 
post-operative uretero-vaginal fistulae. A 
certain amount of leakage of urine continued 
to occur because of a small recto-vaginal 
fistula due to an old obstetrical injury. 
Clinically she remained extremely well and 
serum chloride and blood urea levels were 
within normal limits, as were the pyelo- 
graphic appearances. Four months ago she 
decided to undergo an operation for closure 
of the fistula and this proved successful. 
Since then she has developed an unpleasant 
taste in the mouth and complains of thirst 
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and lack of energy. Serum chlorides now 
show for the first time a slight rise, 638 
mgm. per 100 mils. 


It is unfortunate that in this retrospective 
review of cases of uretero-sigmoid anasto- 
mosis the biochemical evidence is too super- 
ficial and incomplete to be of much value, 
but the clinical evidence tends to support the 
idea suggested by the behaviour of patients 
in whom a substitute bladder has been made 
from irradiated bowel. 


It should be pointed out that both irra- 
diated and non-irradiated cases empty the 
bowel at intervals of three to four hours, and 
often longer. Some do not get up at night. 
None of them limit salt intake, force fluids, 
or take sodium bicarbonate. 


Should it be found that irradiation of the 
bowel with moderate dosages can be used to 
control re-absorption of electrolytes when 
uretero-intestinal anastomosis is carried out, 
it may obviate the necessity of adopting a 
regime which patients must find somewhat 


harassing. 
SUMMARY 


1. Five cases of bladder substitution by the 
method described by Bricker and Gil- 


christ are reported. 


It is considered that, either alone or in 
combination with pelvic exenteration, this 
operation in certain circumstances is a 
valuable palliative measure in the treat- 
ment of advanced cancer of the uterus. 


3. The results 
feasible. 


indicate that continence is 


Preliminary irradiation of the ascending 


colon has been found to result in a signi- 
ficant lowering of mucus secretion. 


. The absence of electrolyte disturbances 
would indicate that re-absorption of elec- 
trolytes is affected by irradiation of the 
bowel. 

. Thirteen cases of uretero-sigmoid anasto- 
mosis are reviewed and divided into those 
which had previously been subjected to 
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pelvic irradiation and those in whom n> 
irradiation had been carried out. There 
evidence that re-absorption of electrolyt 
is lessened by prior pelvic irradiation. 


APPENDIX 


Radiotherapeutic technique (W. P. Ho 
man). 


As it was known that irradiation of tl 
stomach with 1500 r. during three week 
produced cessation or marked diminution o 
acid and pepsin secretion for periods o 
six to nine months (Scott, Holman an 
Finckh [1953]), it was suggested that th 
mucus-secreting glands of the colon woul 
be similarly altered and the secretion o 
mucus prevented or diminished for simila 
periods by similar dosage. 


After localization of the ascending colo: 
using a barium meal, this estimated dosag: 
was delivered there through a single antero 
posterior port using compression. Th 
factors used were 250 K.V., H.V.L. = 2.8 c.u. 
F.S.D. = 51.5 cm. Typical port size 15 x | 
cm. 
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THE GEORGE ADLINGTON SYME ORATION 


WORK AND LEISURE AND PLEASURE—AND LAW 


By Sir Jonn LatHam, 


Melbourne 


y= I was asked to deliver the George 
*Y Adlington Syme Oration before the 
Royal Australasian College of Surgeons, and, 

ter much hesitation, accepted the invitation, 
| thought it unwise to attempt to speak upon 
the subject of surgery from either the doctor’s 
or the patient’s point of view. I thought of 
Sir George Syme as I knew him—a man who 
had won the highest reputation in a learned 
and skilled profession. His prestige was due 
to the quality of his work. The quality of 
his work resulted not merely from natural 
ability, but from devotion to work through- 
out his life. His success was not accidental 
or the easy product of some inborn faculty. 
lt was based upon hard intelligent and in- 
dustrious work. So I chose as the subject 
of this address—“Work and Leisure and 
Pleasure—and Law”. 


Except perhaps in some rare tropical 
islands where the cocoanuts fall from the 
rees and the bananas grow themselves, work 
is a necessity for the continuance of human 
existence. If work ceased, we would all die. 
For some fortunate people their work is 
sufficient pleasure, but nearly all require, or 
at least desire, some pleasure outside and 
beyond their work. The satisfaction of this 
need or desire demands some leisure—some 
freedom from work. The law has intervened 
to prevent overwork in the form of sweating. 
to enforce fair conditions of work for many 
workers, and to secure leisure so that they 
may enjoy life more abundantly. 


[he pursuit of pleasure as an end in itself 


is doomed to failure. In a broadcast last 
December Bertrand Russell said: 


“It is a commonplace among moral- 
ists that you cannot get happiness by 
pursuing it. If you look about you at 
the men and women whom you call 
happy you will see that they all have 
certain things in common. The most 
important of these things is an activity 
which at most times is enjoyable on its 


own account, and which, in addition, 
gradually builds up something which you 
are glad to see coming into existence.” 


Work has always been unpopular with most 
people, though they realize its necessity. It 
has been regarded as the curse of Adam— 
“In the sweat of thy face shalt thou eat 
bread”. The Hebrew idea of heaven—de- 
veloped by priests and prophets—was, as a 
young friend of mine once said, “In church 
all the time, singing hymns, with no work to 
do”. Another authority, Jerome K. Jerome, 
had a somewhat similar point of view. He 
said: “I like work. It fascinates me. I can 
sit and look at it for hours. I love to keep 
it by me, the idea of getting rid of it really 
breaks my heart.” 


In the Middle Ages men dreamed of the 
Land of Cockayne where the larks flew right 
down into a man’s mouth and roast geese 
walked the fields. In more recent days they 
sang of the Big Rock Candy Mountain “where 
they hung the Turk that invented work” and 
where there was a lake full of beer, and hens 
laid soft-boiled eggs. These were visions of 


Utopia. 


The real world was very different. The 
sorrow and sadness of men who worked very 
hard for very small reward runs through 
William Langland’s “Piers Plowman” and 
many other writings through the centuries. 
In the recent and present years of disillusion- 
ment, indecision and irresolution it has be- 
come the fashion among many intellectuals 
to treat with scorn the nineteenth century 
belief in the possibility of human progress as 
a result of using our reason and of thrift and 
hard work. The poets of self pity after the 
1914-1918 war and T. S. Eliot, the author 
of “The Waste Land”, with its picture of 
despair as the normal human lot, have been 
acclaimed. Men are going back to primitive 
forms of religion, to morbid introspection, 
to existentialism and to intuitive mysticism 
which holds its own by declining to submit 
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itself to criticism or cross-examination. Those 
who seek to convince their fellows of the 
necessity of hard intelligent work and of the 
possibility of finding joy in such work run 
the risk of being described as unintelligent 


extroverts. 


Thus there are many things which tend to 
support the easily accepted view that work 
is a curse and the less of it the better. This 
attitude is well expressed in the words: 

“We go to work to earn the cash to 
buy the bread to get the strength to go 
to work to earn the cash to buy the 
bread”, and so on. 


So the value of work is reduced to the 
amount of money in the pay envelope. 


There are, however, quite different views 
The great apostle of work in 
England was Thomas Carlyle. He wrote: 
“Blessed is he that has found his 
work; let him ask no other blessedness.” 


of work. 


Ecclesiastes we read: 

“Whatsoever thy hand findeth to do 
do it with all thy might—for there is no 
work nor device nor knowledge nor wis- 


dom in the grave whither thou goest.” 


This is the opposite of the cult of “good 
enough”—“that will do”, which is one of the 
curses of Australia. Satisfaction with the 
second rate, with poor quality goods and poor 
quality service will never make a country 
great. The man who always does his best— 
and we still have many such—is an asset to 
his country. The man who just does enough 
to get away with it—and we have too many 
such men—is no credit to himself or to his 
country. 


Whether work is regarded as an irksome 
duty, a wearisome task, a necessary burden, 
or a pleasing use of human faculties, de- 
pends upon the character of the worker and 
all the circumstances. To the same person, 
as we all know, some work will be depressing 
and other work will be a delight. Work 
which would be drudgery in some circum- 
stances may become pure pleasure in other 
circumstances. The youth who wipes up the 
dishes which his girl washes may be having a 
grand time. Reginald L. Hine, in “The Con- 
fessions of an Uncommon Attorney,” says: 
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“It is a pity that there is somethin 
heavy and sad about that word ‘work 
Work done for self is wearisome. ‘Ma 
goeth forth to his work and to his labor 
until the evening’. It is the curse lai 
upon the sons of Adam. But work dor 
for others should bring joy and sati 
faction.” 


The artist generally enjoys his work. H 
throws his soul into it and it is pure pleasure 
A great violinist playing with a good sym 
phony orchestra must reach the very heigh 
of human enjoyment in losing himself in hi 
art, and many of the members of the orchestr: 
will be equally elevated into happiness. A 
skilled surgeon finds real satisfaction in hi 
work. It is the same in the case of man) 
professional men. The skilled and _ self 
respecting craftsman contemplates his work 
with pleasure. So also do many farmers and 
others engaged in rural industry who cai 
see the results of the work of their hands. 
In all these cases there is a sense of accom 
plishment. There has been a natural use of 
human faculties for a desired end the achieve 
ment of which can be perceived and valued 
These are the fortunate people. 


But most people who work regard work as 
a means of procuring a livelihood, not as part 
of a satisfying life. For many millions work 
is only the means of struggling for a bare 
existence, or at best is the endurance of an 
unavoidable and dull task. In a_ wage- 
economy, in factory life, millions of people 
have to make a living by following an un- 
interesting routine—doing the same thing for 
year after year, and with nothing personal to 
show for it except the wages periodically paid. 
Such work is necessary and unavoidable. 
Men become accustomed to routine and, as 
long as they are not overworked, they do 
not, in general, complain of the nature of 
their work. But it may deaden the soul, and 
it will do so if there is nothing in a man’s 
life except such work. The increasing urban 
ization of modern life, the aggregation o! 
great numbers of people in great cities 
together with the dullness of their work, ofte: 
leaves little colour and vitality in life and is 
sometimes responsible, in the case of th 
more intelligent, for a feeling of frustratior 
which is apt to manifest itself in anti-socia 
directions. In a great city a man tends t 
become a de-personalized statistical unit i 
a class which is defined by reference t 
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omic characteristics. He is merely an 
oyer-—or an employee. A man wants to 
) person, to have some assurance of per- 
al dignity and worth, to be someone who 
tters. He has a better chance of being 
.nebody away from a big city, where he 
y not know even the names of his neigh- 
urs. Away from the big city he may well 
ve more friends and fewer mere acquaint- 
es. Decentralization has many advantages 
helping to form a balanced and integrated 
iety. 
One of the objectives of social policy 
uuld be to give a man an interest in his 
rk and to help him to develop interests 
tside his work. Employers who have imag- 
‘ination can do a great deal to help when 
they take a human interest—not a patronising 
interest—in their employees, when they make 
them feel that they are human auxiliaries in 
an enterprise in the success of which they 
have a personal interest and concern—and 
are not merely cogs in a mechanical set-up. 
Willing work is much more pleasant and 
much more efficient than unwilling reluctant 
work performed without interest or in an 
itmosphere of hostility. Good management- 
labour relations are therefore economically, 
as well as socially, of great importance. 


One of the obstacles to the establishment 
of such relations, and therefore of fully 
efficient and pleasant work, is due to the 
deliberate cultivation in some quarters of 
hostility to employers. There are political 
propagandists who teach that the boss is the 
enemy of the worker—so that the right thing 
to do is to take every opportunity to irritate 
and worry him—and (though this is not 
realized) that workers should try to make a 
failure of the business in which they are 
employed. Such tactics reduce or destroy 
the profits of an enterprise and make it 
impossible to pay the wages which could 
otherwise be paid. 


What prospect is there for a worker who 
really believes that it is his duty to oppose 
and fight an employer whenever he has the 


opportunity? If he really believes in the 
gma of class enmity between employer and 
ployee, he can never honestly become 
e ther an employer or a manager for an em- 
oyer. He must remain a rank and file 
iployee all his life, whatever his ‘ability 
iy be. A few of such men may achieve 
precarious union office, where they will 
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generally have to fight to hold their place 
every one or two years, and they may get into 
Parliament. But the others, so long as they 
adhere to their principles, can never be 
leaders in industry itself. They will suffer 
from frustration and discontent and they and 
the community will lose the benefit which 
would have accrued if they had not suffered 
from an anti-employer complex. 


Employers as a class are becoming more 
conscious of the importance, even from a 
purely economic point of view, of good rela- 
tions with their employees. But some em- 
ployers are mean and grasping and selfish. 
They are principally to blame for the hos- 
tility of so many workers towards employers. 
in general. 


The modern world is highly competitive. 
In Australia we do not sufficiently recognise 
this fact because, on the whole, we have been 
extremely fortunate. The world has paid us, 
and is paying us to-day, high prices for our 
products; recently we have had a run of 
good seasons and we have never had war in 
our own country. But we will need to use 
all the ability that we have and to work hard 
if we are to hold our own against less for- 
tunate but hard-working and _ industrious 
peoples. 


Nearly all men need some other interest 
than an interest in their work. I quote Ber- 
trand Russell again: 


“We must learn not to become so 
obsessed by any one aspect of life as to 
forget the rest. We must not let work so 
monopolize our energies that we have 
nothing left for love and affection and 
careless play.” 


Leisure provides the opportunities for 
pleasure in the development and use of 
human faculties. 


How do our citizens use their leisure? 
Some have active interests outside their work 
—in a church, a friendly society, a trade 
union, a political party, in sport of various 
kinds, and there is always, or almost always, 
a family interest. But a tremendous number 
have no interests outside themselves and their 
families. They perhaps go to the pictures, 
the races or the football, where they are 
merely spectators for a few hours. There is 
great need for more intelligent and pleasur- 
able use of leigure. We should aim at a 
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higher standard of life—that is, of living. 
The standard of true living is not determined 
merely by the wages paid. 


“We live in deeds, not words; in thoughts, 
not breaths; 

In feelings, not in figures on a dial; 

We should count time by heart throbs. 
He most lives 

Who thinks most—feels 
acts the best.” 


noblest— 


the 
(Bailey: Festus). 


Consider a man in one of the highly paid 
but unskilled occupations. He works only 
forty hours a week and accordingly has a 
great deal of leisure. What does he do with 
it? If he lives in the city and has no garden, 
what can he do? Too many keep them- 
selves poor by gambling on the horses and 
the dogs, or in lotteries. We offer them 
little else. The ordinary man ought to have 
more opportunities for using his leisure in 
such a way that he will add something to his 
life. The progress in the establishment of 
free libraries is encouraging, but there should 
be many more of them. There should be 
more opportunities for hearing live music— 


at low cost. Further steps should be taken 


to bring better class drama and our art gal- 


leries into the lives of the people. Some- 
thing is being done by enthusiasts in this 
way, but, if the social importance of what 
they are doing were more fully recognised 
and they had further financial support, much 
more could be done. Education should not 
be supposed to end when a boy or a girl 
leaves school. The efforts of those who are 
working in adult education in these various 
fields should be generously supported. They 
all help to raise the real standard of living. 


It should do us good to learn of the 
opinions of other people about us. We are, 
as a people, complacent and self-satisfied, and 
most of us resent criticism. (In this, how- 
ever, we are really not exceptional.) We 
should, occasionally at least, condescend to 
see ourselves as others see us. Some of our 
critics are, | think, rather hard on us in 
relation to both our work and our manners, 
but we cannot ignore their general agreement 
that many of the men of Australia, not the 
women, are becoming, or have already be- 
come, very lazy. The Melbourne “Sun” this 
year (22nd January, 1953) published a num- 
ber of recent comments upon general loafing 
(by men only) in Australia.” An American 
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writer, Dr. John Burchard, Dean of Human - 
ties and Social Studies at the Massachuset ; 
Institute of Technology, who was in Au 

tralia for several months, reported that |» 
watched bricklayers laying 200 bricks a da), 
five days a week. He reported to Ameri 

that some of these men laid between 700 an 

800 a day over week-ends on private pri 

jects. The trouble is that ordinary work do: 

not seem important to many of our men an 

that they think that loafing does no harp 
Indeed, some of them entertain the infantil 
opinion that the more loafing there is, th 
more jobs there will be. Their motto i 
“The minimum work for the maximum pay.’ 
A people which adopts such a rule will sig: 
its own death warrant. A good worker no 
only gets jobs himself, he helps to make jobs 
for others. 


Another American visitor, James Michener 

a well-known author, wrote recently, “Aus 

tralians are a delightfully unruly people who 

shout for production and baulk at overtime.’ 

A Frenchman, the correspondent of the lead- 
ing Paris newspaper, “Figaro”, reported: 

“The entire population is enslaved by 

a force as mysterious and implacable as 

an Indian divinity — leisure. A maxi- 

mum of leisure has been gained for a 

maximum of discomfort and boredom.” 


A Spanish writer of world celebrity, Dr. 
Salvador de Madariaga, liked our people, but 
said: 

“The cordial, simple human approach 
of the Australian cools off at the slight- 
est suggestion of anything impinging on 
his leisure.” 


An Australian woman said to me recently: 


“I saw a number of men doing some 
excavation. They were working like 
mad, with real enthusiasm. I had seen 
nothing like it for years. Then I saw 
that they were ‘New Australians’. 


There is much criticism of our manners 
from visitors. This, I think, is largely due 
to the fact that they have the misfortune to 
see a good deal of some of our hotels. Aus- 
tralians as a whole are not discourteous or 
disorderly or inconsiderate. There is, in 
general, a high standard of behaviour in 
public assemblies (except at some election 
meetings and football matches) and in public 
conveyances and in the streets, but there is 
an uncouth minority who do their country a 
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ey at deal of injury. The hooligans who 
di-figure our cities by scrawling or painting 
wat they call slogans on walls and bridges 
hat do not belong to them, are in this class. 
e least pleasing of this type are those who 
ert their personality by rudeness, and they 
often distinguished by their ignorance as 
wll as by their truculence, especially when 
there are several of them together. All of 
u- in Australia are either migrants or the 
d:scendants of migrants, but this minority 
js apparently not aware of this fact. They 
think that they show that they are gvod 
\ustralians by being offensive to recent ar- 
als who look different or speak differently. 
hind this attitude is an idea which is only 
adually disappearing from the minds of 
iny Australians—that immigrants will take 
e bread out of the mouths of our own 
ople and will take their jobs away from 
em. Most people have now realised that 
- must populate our country or perish, and 
hat, on any long-term view, an increase in 
spulation means an increase in the number 
{ jobs available. But the minority to which 
| refer does not know this and it thinks that 
it is protecting itself by making life uncom- 
fortable and even intolerable for recent immi- 
erants. I cite a very recent example (July, 
1953). It is reported from Adelaide that 
after more than two years in Australia 45 
British families are returning from South 
\ustralia to England. They came out as 
migrants. They declared that the people in 
\ustralia “are most unfriendly toward us”. 
They said that they were fed up with Aus- 
tralia and everything Australian. They said 
that they would do everything in their power 
to prevent other families in Britain coming to 
\ustralia under the migrant scheme. Such 
happenings—and this is by no means an 
isolated instance—injure the reputation of 
\ustralia in the eyes of the world at large. 
[hey are reported in the press of other 
countries—countries with which it should be 
our object to establish and maintain friendly 
relations. It is not in accordance with our 
ileas to attempt to suppress this minority— 
e can only try to set them a better example 
and to educate their children. 


Now I come more specifically to the rela- 
m of these considerations to the subject of 
e attitude of people to work. The minority 
which I have referred acts upon the view 
iat the amount of work available by doing 
hich a man may earn a living is a static 
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and constant quantity which is to be divided 
between the workers, with the result that the 
more workers there are the fewer jobs there 
will be. Such a national outlook would be 
one of stagnation and of despair as to our 
future. The amount of work necessary and 
available in a country such as Australia is an 
expanding quantity. There is an enormous 
amount of work to be done in Australia in 
developing the country, in providing for the 
needs of the people, and in producing goods 
to be sold overseas so that we may maintain 
and improve our standard of living. 


I commend to you what was recently said 
by Mr. Tom O’Brien, M.P., Chairman of the 


United Kingdom Trades Union Congress: 


“There are too many people in industry 
today living in the shell of their own cosy 
illusions. There are employers who will not 
be enterprising and who are content to stay 
in the same old ruts. There are workers 
who think of efficiency as having some- 
thing to do with the boss but nothing to do 
with themselves. I say to all of them that 
if they persist in such attitudes for long 
then all they will have to live on will be 
their own illusions. Whether industry is 
publicly or privately controlled or owned, 
it is everybody’s job to help the nation to 
earn its living.” 


“Today it is reactionary to talk of work- 
ing oneself out of a job. If people talk like 
that and act on that basis they will be out 
of a job all right, because Britain will be 
out of a market. Unless we can produce 
more goods more cheaply we can say good- 
bye to full employment, social security, 
and the living standard that we have. It is 
as simple and as dangerous as that. A 
standard of living has got to be earned.” 


We have a 40 hour week. A reduction of 
working hours was not claimed upon the 
ground that men generally were overworked. 
The claim was based upon the contention that 
the community was prosperous, that we could 
afford to give the workers more leisure, that 
they were therefore entitled to it, and that 
production would be increased, not diminish- 
ed, if the claim were granted by the Arbitra- 
tion Court. It is not surprising that em- 
ployees who saw their boss regularly going off 
for a long golf weekend should think that they 
also could rightly claim to do a little less 
work for the same pay. 
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In the United States of America there is a America is the enlargement of buying pow: r 
40-hour week, but production has increased by paying high wages and selling at loy 
greatly because men work hard. I take from a prices.” 
recent article in Harper’s Magazine the fol- - er ee ee ee 
lowing statements by Frederick Lewis Allen, He defined a and “price” i 
Editor in Chief, and the writer of several the following words:— 

“The right price is not what the traffi 


books with very large circulations :— ; 
will bear, and the right wage is not th 


“In 50 years the amount of goods con- 
sumed per person in America has gone up 
250 per cent., while the average work week 
has dropped from 60 hours to 40. 


“In the 50-year period, during which the 
labor force has more than doubled, the 
number of unskilled workers has dropped 
from 11,000,000 to less than 6,000,000. At 
the same time, the number of engineers 
and technicians has shot up from 40,000 
to 400,000. 


“In 50 years of American progress, dur- 
ing which unions have grown in member- 
ship from about 800,000 to over 15,000,000, 
they have served as a major force in fun- 
neling an increasing share of the national 
income into the hands of the workers.” 


Mr. Allen finds evidence of a significant 


lowest sum a man will work for. The rig! 
price is the lowest an article can steadil 
be sold for. The right wage is the highes 
an employer can steadily pay.” 


This is a practical programme if it is ac 
cepted by both sides, employees as well a 
employers striving in a co-operative spiri 
to make their joint work at once a success 
as a commercial enterprise and a success it 
relation to human relations in a civilised 
society. 

After I had prepared this address I read a 
leading article published in the London 
“Times” just after the Coronation. The prob- 
lems to which I have referred evidently exist 
in England as well as in Australia. I quote 
the following extracts from this article:— 


“Almost any questioning of the present 


change in the trend of United States’ indus- 
trial relations from labor-management conflict 
into labor-management co-operation. One of 
the results has been that:— 


“In the last two decades millions of 
Americans have moved up into the middle- 
income group — ranging from $3,000 to 
$10,000 per year. The largest addition to 
this group, to which more than 50 per cent. 
of all Americans now belong, has come 


state of affairs is likely to be construed as 
an attack on the workers’ standard of liv- 
ing. It is not. It is an attack on an all too 
often accepted standard of working. The 
evil should not be exaggerated. In many 
parts of the national effort strenuous work 
is being done. Nor must the criticism be 
narrowed. The non-doers and _ half-doers 
are to be found in all grades and classes. 

Yet such is the mind of the nation 
and the state of politics that neither Govern- 


from the ranks of the industrial workers.” 
ment nor Opposition dare allow themselves 


Thus in the United States there has been to be disclosed fully facing the facts. A 
a widespread change from conflict to co-opera- country made great by resourcefulness and 
tion, with an increase in general welfare. energy is in many places slowly strangling 
There is surely here a lesson for Australia. itself with restrictive practices, by a_plac- 

- ef ing of convenience and comfort before 

In 1914 Henry Ford raised the minimum eficiency and productivity, by a plain dis- 
wage of his employees from 2 dollars a day inclination for hard work.” 
to 5 dollars a day. I recognize that such a 
gesture cannot be repeated, but I wish to call 
attention to the principles upon which his 
action was based. He wrote:— 


The real truth which we all need to learn 
and to apply is that the maintenance of a high 
standard of living depends upon a high stan- 


“The real f a on dard of working. 
1e real progress of our company dates 


from the time we raised the minimum wage The standard of working in Australia has 
to $5, for then we increased the buying been lowered and depreciated by the current 
power of our own people, and they in- high taxation. The effect has been the same 
creased the buying power of other people. _ in all grades of occupations. Men deliberately 
and so on. Behind the prosperity of work less and earn less because if they work 
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more and earn more so large a part of the 

additional earnings is subtracted in taxation 

that they say it is not worth while. It is 

n torious that this is the case with many 

n anual workers. The position is much the 
ne with many professional men. A busy 
burban doctor told me that he attended to 
zht calls with the greatest reluctance, be- 
use his fee, reduced by taxation, hardly paid 
the petrol which he would use if he went 
see the patient. The high rates of taxation 
e helping to depress the energy of our 
ople. 


[he Australian people have been anxious 
and generous in providing fair wages and 
eood working conditions for certain classes 

{ workers. The whole system of industrial 
gulation—a dominant federal system and 
six concurrent differing State systems—needs, 
in my opinion, fundamental reconsideration. 
But that is too large a subject for this oc- 
casion. There are many Federal and State 
industrial tribunals which make legally bind- 
ing awards. The manual workers are the 
principal beneficiaries. The wages of many 
wharf labourers are higher than the salaries 


of many university lecturers and other uni- 
versity graduates. A community simply can- 
not afford the indefinite continuance of such 


a state of affairs. In many industries the 
provisions of awards are almost incredibly 
detailed. This degree of legal control is not 
found to be necessary elsewhere. In other 
countries the parties to industry are much 
more free to make their own arrangements. 
Collective bargaining between employers and 
employees without legal proceedings and ac- 
companiments might, I suggest, be encour- 
aged, at least as an experiment. Wages in 
\ustralia are now fixed by reference to what 
is called the cost of living. The “C” series of 
retail prices is used, not as representing any 
wtual cost of living, but as a guide to varia- 
tions in the cost of living. Thus wages are 
fixed by reference to the consumption of 
zoods and services by the wage earner, not 
to his production. The prosperity of the 
ommunity has made it possible to continue 
his system, but the principle that consump- 
ion is to be maintained at a particular level, 
vhatever the cost, cannot itself be maintained 
ndefinitely, unless we have already entered 
ato the millenium. Wages, like profits, come 
ut of the proceeds of industry. They must, 
n the long run, if industry is to continue, bear 


173 


a relation to the volume and value of the 
production of goods and services. 


No one is really satisfied with the present 
system. Increases in wages bring little benefit 
even to the recipients, because they put up 
prices, and the non-recipients, who have fixed 
and not adjustable incomes, are all suffering. 
Costs of production have increased and com- 
plaints are made that we are losing trade 
because we have priced ourselves out of the 
otherwise available markets. The basic wage 
has become so high that it is a general view 
that the proportionate margin between the 
basic wage and the wages of skilled workers 
cannot be maintained. Today, we are told by 
those who know, there are practically no 
workers on the basic wage. They have all suc- 
ceeded in convincing some tribunal that they 
have some skill which should be specially re- 
warded. Thus the most ordinary occupations, 
in which any able bodied man could become 
competent in a week, have been given “mar- 
gins for skill”. The really skilled worker— 
the man who has served an apprenticeship or 
otherwise has been through a real course of 
necessary training and experience—is much 
more important to the success of our industry 
than the unskilled multitude. But that multi- 
tude has a lot of votes. The pretence that 
commonplace occupations are skilled should 
be abandoned. Then real margins for real 
skill could easily enough be provided. We 
should give every encouragement to skill. We 
should aim not at the fostering of the average 
and the mediocre, but, while protecting them 
against anything unfair, should give every 
opportunity for advancement to the skilled 
man who sets for himself a standard of ex- 
cellence. 


I repeat that the whole subject of industrial 
regulation requires reconsideration. One step 
that could be taken with great advantage 
would be the establishment of an Economic 
and Financial Bureau which would provide 
reliable statements of fact upon the basis of 
which policy could be determined. But it 
would be worse than useless to set up such a 
Bureau unless a high grade staff could be 
secured. 


I have spoken of work, of leisure, of plea- 
sure, and of law in its relation to work. I 
have, I hope, shown that the attitude of men 
to their work profoundly affects the interests, 
not only of themselves, but also of the com- 
munity as a whole, and that there must be 
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hard and intelligent work if we are to keep 
for ourselves and for our de- 
scendants. I have also tried to show that a 
proper attitude to work and a realisation of 
the possibilities of leisure will add greatly 
to the pleasures of life. Finally, I have urged 
that more co-operation, and possibly less law, 
between employers and their workers, would 
contribute greatly to the benefit of all. 


eur country 


The people, 


We live in a democracy. 


through their representatives, rule themselves. 
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If the people of a country are selfish, divid 
and unintelligent, their democracy will not 
a success and may fail disastrously. The civ 
ised world may, many fear, be overwhelm: 
in some atomic catastrophe. But if this do 
not happen, our future depends in large me 
sure upon the way in which we work, the wi 
use of our leisure, the character of o1 
pleasures, and the laws which we make f{ 
ourselves —in general, upon the degree | 
which we succeed in developing a true sens 
of social responsibility. 





RADICAL DISSECTION OF THE NECK 


By Howarp H. Eppey 


Royal Melbourne Hospital, Melbourne 


7] HE outlook for a patient suffering from 
malignancy of the face or oral cavity 
de,ends upon adequate control of the pri- 
m. ry growth, the performance of a satis- 
fa tory neck dissection when indicated and 
th: frequency with which distant metastases 
de elop. 


(he incidence of distant metastases 
among patients dying with head and _ neck 
cancers was stated by Crile (1906) to be 1 
per cent., and as late as 1944 Brown and 
M Dowell reported that cancer of the mouth 
and lips rarely metastasized below the clavicle 
even terminally. It is now recognized that 
the incidence of distant metastases is much 
higher and in a group of 200 autopsies per- 
formed by Peltier et alii (1951) on patients 
with cancers of the head and neck, 34 (17 
per cent.) were found to have distant meta- 
stases. This is in agreement with an incidence 
of 20 per cent. stated by Braund and Martin 
(1941). 


Even with this incidence of distant meta- 
stases, good results should be obtained from 
treatment of cancer of the face and oral 
cavity. That this is not always so is due 
partly to inadequate treatment of the primary 
growth and partly to inadequate neck dissec- 
tion for cervical metastases. 


[he primary growth may be treated by 
radiotherapy or by surgery or by a combina- 
tion of both. Dissection of the neck, when 
indicated, may follow when the primary 
growth is adequately controlled or be com- 
bined with surgical excision of the growth or 
what remains of it after preliminary radio- 
therapy. 


it is not the purpose of this paper to dis- 
cuss the treatment of the primary growth or 
th: indication for the operation of radical 
neck dissection but to describe the tech- 
nijue of this operation. Experience in radical 
nk dissection in this country is limited and 
th. operation may be performed inadequately 
ul ess certain principles are understood. The 
w iter’s experience of this operation has been 


obtained in the performance ¢f 35 radical 
neck dissections in 29 patients. 


HistoricaL NOTE 


G. Crile described the technique of radical 
neck dissection in 1906 by which time he 
had performed the operation on 36 occa- 
sions. More frequently (96 operations) he 
performed a less radical dissection. Bartlett 
and Callender described a similar operative 
technique in 1928. Recently radical neck dis- 
section has been combined with excision of 
the primary growth in continuity including, 
if it be involved, portion of the mandible. 


Carroll (1952) and Morfit (1952) both 
describe the technique of en bloc excision 
of intra-oral carcinoma and the cervical 
lymph nodes and it is in this direction that 
advance in cancer therapy of the head and 
neck will be made. 


Case MATERIAL 


Thirty-five radical neck dissections have 
been carried out in 29 patients. Of these, 30 
operations were performed on 24 patients 
who had epithelioma of the face or oral cavity 
and 5 operations were performed on 5 
patients who had malignant melanoma of the 
face or upper neck. In these latter 5 patients, 
one operation was a therapeutic neck dis- 
section and four were prophylatic dissec- 
tions although in one of these the lymph 
nodes contained metastatic growth on micro- 
scopical examination. 


The six bilateral operations were staged 
at an interval of three to four weeks. A por- 
tion of the horizontal process of the mandible 
was removed in 2 patients who had epithe- 
lioma of the oral cavity because of attach- 
ment to bone of an involved submandibular 


lymph node. 


21 patients were males and 8 were females, 
the average age being 57 years (32 years to 
76 years). In all cases of epithelioma, the 
primary growth had been treated by radio- 
therapy. 
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Since all operations have been performed 
over the past 5 years and the series is small, 
no useful purpose is served by detailing the 
results to date. However the following brief 
survey of patients suffering from epithelioma 
of the face or oral cavity indicates the 
general trend of this disease in this series. 
This is in agreement with the published 
results which may be tabulated as follows:— 


1. The operative mortality of radical neck 
dissection is low. 


2. The cure rate of epithelioma of the 
face and oral cavity with cervical metastases 
is comparatively low. 


3. The incidence of distant metastases fol- 
lowing cervical metastases is not inconsider- 
able. 


4. Uncontrolled local recurrence of epi- 
thelioma of the oral cavity may result in 
death of the patient in the absence of any 
cervical or distant metastases. 


5. Cervical recurrence may occur follow- 
ing the most radical neck dissection particu- 
larly if the epithelioma involves the floor of 
the mouth. 


6. The diagnosis of metastatic involvement 
of the cervical lymph nodes on clinical exami- 
nation is proved to be incorrect on micro- 
scopical examination in 10-20 per cent. of 
cases. 

The site of the primary epithelioma in 
24 patients is detailed in Table 1. 

Twenty-seven operations in 21 patients with 


epithelioma were therapeutic dissections and 
3 operations in 3 patients were prophylactic 
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dissections indicated for active growth in 
the posterior part of the oral cavity. In | ie 
27 therapeutic dissections, the clinical di: z- 
nosis of cervical metastases was proven to \e 
correct on 21 occasions. 


TABLE | 
SITE OF PRIMARY EPITHELIOMA 





Tongue 
Lower lip 
Mucosa of the cheek 
Floor of the mouth 
Palate 

Upper lip 


Skin of the face 











The results of treatment to date are sum- 
marized in Table 2 and Table 3. 


TABLE 2 


EPITHELIOMA OF THE FACE OR ORAL 
CAVITY 


24 PATIENTS 





| Patients | 


Alive Dead 


Cervical lymph 
nodes, positive 


Cervical lymph 
nodes, negative 











TABLE 3 


CAUSE OF DEATH 


-~8 PATIENTS 





Cervical lymph nodes, negative 


Distant Metastases .. 
Primary growth—Lip 2 

Skin 1 
Neck recurrence 


Primary growth—Floor of mouth 


eee ee ae ae ee 





Primary growth—Lip 





Cervical lymph nodes, positive 


Local recurrence .. 


Primary growth—Oral Cavity 2 
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rom these tables it will be seen that of 
ases with epithelioma of the lip, 3 are 
ady dead, of 15 cases with epithelioma of 
oral cavity, 4 are dead and of 3 cases of 
helioma of the skin of the face, 1 is dead. 


THE TECHNIQUE OF RapIcAL NECK 
DISSECTION 


(he dissection is an extensive one. All 
lyaph nodes are removed from the _hori- 
zontal portion of the mandible and _ the 
mustoid-mandibular fossa above to the 
clavicle below and from the mid-line of the 

k anteriorly to the anterior border of the 

pezius muscle postero-laterally. The lymph 

odes are removed in a block of tissue which 
itains the sternomastoid and digastric 
iscles, the internal and external jugular 
veins, the submandibular salivary gland, the 
lower pole of the parotid salivary gland and 
the accessory and superficial cervical nerves. 


Endotracheal anaesthesia is essential so 
that the head and face may be covered with 
drapes to allow the surgeon mobility in 
operating. A tracheotomy is necessary if the 
radical neck dissection is combined with an 
extensive intraoral procedure. A sandbag is 
placed beneath the patient’s shoulders to 
throw the neck forward and extend the head 
(Fig. I). Arrangements must be made for 
a blood transfusion to be given at any stage 
of the operation if found necessary. 


The most difficult portion of the dissection 
is clearing the fossa between the mastoid 
process and the ramus of the mandible and 
this dissection is easiest if done last. In 
general the dissection proceeds from the root 
of the neck upwards but the preliminary 
clearing of the digastric triangle renders the 
final dissection at the base of the skull 
easier. 

[he operation is divided into five stages. 

The incision and reflection of the skin 
flaps. 

The dissection of the digastric triangle. 

The division of the sternomastoid muscle 

and internal jugular vein at the root of 

the neck. 

The dissection of the posterior and carotid 

triangles. ° 

The dissection of the mastoid-mandibu- 

lar fossa. 


3 
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All dissection is performed with a sharp 
scalpel, thus enabling small veins to be 
clamped before they are cut; gauze stripping 
of tissues is to be condemned as this results 
in haemorrhagic untidy surgery. 


FIG. I. Photograph of a patient showing :— 
. the incision, 
2. the posture of the patient on the operating 
table, and 
3. the endotracheal tube in place. 


Stage 1. The Incision and Reflection of the 
Skin Flaps 


The incision (Fig. I) begins just below 
and to the opposite side of the point of the 
chin and curves posteriorly 4 inch below the 
angle of the mandible to end behind the tip 
of the mastoid process. From this incision a 
second incision extends along the anterior 
border of the sternomastoid muscle from 
the angle of the mandible to the clavicle and 
is then carried backwards for 2 inches just 
above the clavicle. The upper skin flap is 
then reflected to expose the horizontal process 
of the mandible, the lower pole of the parotid 
salivary gland and the lower half of the mas- 


toid process. 


The anterior and posterior skin flaps are 
turned back to expose the whole of the neck 
from the midline to the anterior border of 
the trapezius muscle down to the clavicle 
(Fig. Il). Whether the platysma muscle is 
reflected with the skin or not does not in- 
fluence the completeness of the dissection or 
the healing of the wound. However, if the 
skin only is reflected, dissection of the sub- 
mandibular region is rendered easier in that 
the platysma muscle provides a firm struc- 
ture to grasp in clearing the submandibular 
lymph and salivary glands. 
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The skin reflection is accompanied by brisk 
haemorrhage which is best controlled by the 
use of diathermy. 


ee eS ee - eeee 





FIG. Il. Photograph of the operation after mobilization 
of the skin flaps showing:- 


1. the angle of the mandible indicated by a dissector, 
and 


the great auricular nerve passing forwards and 
upwards across the sternomastoid muscle. 


Stage 2. Dissection of the Digastric Triangle 


In this (or in the last) phase of the dis- 
section the marginal mandibular branch of 
the facial nerve will be divided unless it is 
identified and mobilized. Whilst weakness of 
the lower part of the face is a small price 
to pay for cure of cancer, there are many 


Ill. Photograph of the operation showing :— 


1. A dissector under the 
branch of the facial nerve, 


FIG, 


marginal mandibular 


2. the facial vessels crossing the mandible, and 


3. the reflection of tissues from the symphysis menti. 
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cases in which it is possible to preserve this 
branch of the facial nerve. This applies p: 
ticularly to radical dissection for cancer .f 
the lip or anterior part of the oral cavity 
which only the lower pole of the parot d 
salivary gland will be removed. When t 
nerve is to be preserved it is exposed bel: 
and behind the angle of the mandible de: p 
to the platysma muscle and superficial to t 
deep fascia. It is identified by incising t 
platysma below the angle of the mandib : 
and turning the muscle upwards. The ner\: 
is mobilized backwards to the parotid salivary 
gland and forwards to the facial vessels and 


retracted upwards (Fig. III). 


The platysma and deep fascia are divided 
from the facial vessels forward along t! 
lower border of the mandible to the sym- 
physis menti and then downwards to the 
upper border of the thyroid cartilage. The 
platysma and deep fascia are reflected pos- 
teriorly from the symphysis and the origin 
of the anterior belly of the digastric muscle 
is detached from the mandible (Fig. III). 
These tissues are then dissected posteriorly 
off the mylohyoid muscle and the posterio: 


border of this muscle identified. The facial 


vessels are divided as they cross the mandible 
in front of the masseter muscle. The posterio: 
border of the mylohyoid muscle is retracted 


forwards and the submandibular duct and 


| 


FIG. IV. Photograph of the operation after completi 
of the dissection of the digastric triangle showing: 


1. the posterior border of 
retracted forwards, 


the mylohyoid mus 


the lingual nerve held by a silk ligature with t 
hypoglossal nerve below, and 


the facial artery entering the posterior pole 


the submandibular salivary gland above 
posterior belly of the digastric muscle. 
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al nerve identified. These are bound to- 
r+ by connections between the nerve, the 
,andibular ganglion and the duct. These 
ections are divided and the lingual 
- retracted upwards (Fig. IV). A vein 
lly accompanies the submandibular 
and if this vein is torn, attempts to 
rol the troublesome bleeding may result 
amage to the lingual nerve. 


1e hypoglossal nerve lies }? inch below 
duct on the hyoglossus muscle but it is 
disturbed when mobilizing the duct and 
n no danger of injury. After division 
the submandibular duct, the mass of 
ie now mobilized is turned a little further 
eriorly to expose the facial artery where 
‘nters the submandibular gland above 
posterior belly of the digastric muscle 
| the artery is divided (Fig. IV). 


tage 3. Division of the Sternomastoid 
Muscle and the Internal Jugular Vein at the 
Root of the Neck 

The incision in the deep fascia and platys- 
ma muscle is continued down the mid-line of 
the neck to the clavicle and the anterior belly 
of the omohyoid muscle is divided just below 


the hyoid bone. The deep fascia is divided 


just above the clavicle as far posteriorly as 


the trapezius muscle and this incision 


FIG V. Photograph of the operation after division of 
the ‘ructures at the root of the neck showing :— 
. the left jugular lymph trunk held by an artery 
forceps, 
the phrenic nerve indicated by a dissector, and 
the accessory nerve held by a silk ligature at the 
point where the nerve passes beneath the trapezius 
muscle. 
The mass of tissue being turned upwards includes 
the internal jugular vein and the sternomastoid 
muscle. 


divides some supraclavicular nerves. The 
sterno-mastoid muscle is divided at its at- 
tachment to the sternum and clavicle. 


The deep fascia and the sternomastoid 
muscle are turned upwards a short distance 
to expose the carotid sheath. The sheath 
is incised, the vagus nerve and common caro- 
tid artery identified and retracted and the 
internal jugular vein divided (Fig. V). If 
any sucking of air is heard or if air bubbles 
are seen tracking up beneath the anterior 
scalene muscle-sheath, the carotid sheath 
must be sutured over the stump of the vein 
to prevent air being drawn into the media- 
stinum since, if a large amount of air enters, 
severe cardio-respiratory embarrassment re- 
sults in the early post-operative period. This 
complication only occurs if respiratory ob- 
struction, due to imperfect anaesthesia, is 
present. 


The fat, which is generally plentiful at 
the root of the neck, is divided from the 
carotid sheath to the trapezius muscle to 
expose the transverse cervical artery and 
vein, the posterior belly of the omohyoid 
muscle and the brachial plexus. The artery 
and vein are divided close to their origin 
from the thyreo-cervical trunk and the pos- 
terior belly of the omohyoid muscle is 


divided behind the clavicle. 


On the left side of the neck, division of 
the fat lateral to the carotid sheath may 
result in injury to the thoracic duct, since the 
duct is difficult to identify in a fasting sub- 
ject. Damage results in clear fluid collecting 
at the root of the neck and if the duct can- 
not be identified and ligated the only method 
of control is by mass ligature. The phrenic 
nerve is seen passing downwards and _in- 
wards over the scalenus anterior muscle pro- 
tected by a fascial layer (Fig. V). 


Stage 4. Dissection of the Carotid and 
Posterior Triangles 


The structures which have been divided 
at the root of the neck are turned upwards 
and cleared from the underlying scalenus 
medius and levator scapulae muscles. The 
accessory nerve is divided as it passes be- 
neath the anterior border of the trapezius 
muscle (Fig. V). Excision of the cervical 
portion of this nerve results in some dis- 
ability in shoulder movement but ensures 
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completeness of the dissection. The cutaneous 
nerves of the neck are divided as they emerge 
beneath the lateral border of the scalenus 


anterior muscle. 


‘a an i 


— 


FIG. VI. Photograph of the operation after dissection of 
the posterior and carotid triangles showing :- 
1. the common carotid artery and the commence- 
ment of the external and internal carotid arteries, 
2. the muscles of the posterior triangle, and 


3. the digastric triangle. 


The dissection proceeds easily up to the 
level of the posterior belly of the digastric 
muscle, several tributaries of the internal 
jugular vein being ligated (Fig. VI). The 
posterior belly of the digastric muscle is re- 
flected and this exposes the internal and 
external carotid arteries. The hypoglossal 
nerve is seen to cross these vessels and turn 
forward on to the hyoglossus muscle. Divi- 
sion of the sternomastoid branch of the 
occipital artery allows the nerve to be mobi- 
lized forwards and upwards. 


Stage 5. Dissection of the Mastoid- 
Mandibular Fossa 

Reflection of the posterior belly of the 
digastric muscle enables the internal jugular 
vein, the accessory nerve and the cervical 
lymph nodes to be dissected from the levator 
scapulae muscle almost to the base of the 
skull. 


The internal jugular vein and the acces- 
sory nerve are divided as high in the neck 
as possible and the vein ligated securely. 
The only structures now remaining to be 
divided are the lower pole of the parotid 
salivary gland containing the posterior facial 
vein, the digastric muscle and the sternomas- 
toid muscle. 
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In many cases only the lower pole of tie 
parotid salivary gland is removed with p 
servation of the facial nerve. When tie 
primary malignancy occurs in the posteri 
and upper part of the oral cavity, it may 
necessary to remove most of the parotid 
salivary gland in order to excise the parotid 
lymph nodes. If this be done then the cervico- 
facial division of the facial nerve will 
divided. Removal of the mastoid process 
provides ready access at this stage of tie 
operation. Troublesome haemorrhage gen 
ally occurs from the divided parotid salivary 
gland. 


The dissection completed (Fig. VII), the 
wound is closed with drainage from the 


lower end. 


FIG. VII. Photograph of the operation after dissectio 
of the mastoid-mandibular fossa showing :— 


the lingual nerve indicated by a dissector with 
hypoglossal nerve a short distance below, 


the carotid arteries, and 


the cut surface of the parotid salivary glan 


BILATERAL RapicaL DISSECTION 


Radical dissection of the neck is an ex- 
tensive operation and should not be per- 
formed on both sides of the neck at the one 
time. The procedure is the same on_ both 
sides of the neck with the possible exception 
of the excision of the second internal jugular 
vein. 

It is possible to remove the internal nd 
external jugular veins of both sides of the 
neck since it is probable that the verte! ral 
venous plexus is sufficient to provide for 
the entire drainage of blood from the cra ial 
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tv (Gius and Grier, 1950). These authors 
port seven cases of staged bilateral radical 
ection with removal of the internal and 
rnal jugular veins of both sides of the 
»k. In all seven cases varying degrees of 
lema of the face was observed. This 
ema gradually receded during the im- 
liate post-operative period but some per- 
ient puffiness of the face persisted in most 

‘s. This was of sufficient degree in one 
case to be termed by the patient himself 
“fat face”. Facial discolouration from a 
pink to a cyanotic hue was common immedi- 
ately following the second operation but 
recressed more rapidly than the oedema. 
Severe headache persisted for several days. 


\lodlin (1950) reported six cases of 
staged bilateral radical neck dissection with 
at least four weeks’ interval between opera- 
tions. He noticed alarming immediate _post- 
operative oedema of the face, conjunctive and 
laryngo-pharynx so that in all cases he now 
leaves one internal jugular vein but removes 
its sheath. 


The operative death in this present series 
is regarded as being due to deficient venous 
return from the head and neck. The internal 
jugular vein was left intact in the second 
stage, the opposite vein having been removed 
in the radical dissection four weeks previ- 
ously. At the end of the second operation 
the patient showed considerable oedema of 
the face and eyelids with some cyanosis. He 
died two hours later and autopsy examina- 
tion revealed marked swelling and bruising 
of the inlet of the larynx, marked oedema of 
the face and considerable blood clot in the 
neck. The cause of death was reported by the 
pathologist (Bowden, 1949) to be due to 
asphyxiation from bruising and swelling of 
the inlet of the larynx resulting from use of 
the endotracheal anaesthetic tube. However. 
it appears more likely that a ligature slipped 
and considerable bleeding occurred under the 
skin flaps with compression of the remain- 
ing internal jugular vein. This resulted in 
deficient venous return from the head and 
neck with cyanosis and oedema of the face 
and larynx and gross respiratory obstruction. 
Immediate evacuation of the blood clot and 
peraps a tracheotomy would almost cer- 
tainly have saved this patient’s life. ' 


Therefore, whilst it is possible to remove 
the internal and external jugular veins of 


both sides of the neck by staged operations, 
this procedure is not without some risk to 
the patient and permanent oedema of the face 
is likely to follow. When the internal jugular 
vein is left on one side of the neck care 
must be taken to remove its sheath to ensure 
completeness of the dissection. 


COMPLICATIONS OF RapIcaAL NECK 
DISSECTION 


In most cases a greater or lesser amount of 
blood-stained serum collects under the skin 
flaps and this requires evacuation on one or 
more occasions. Dependent wound drainage 
with glove rubber for five to six days and 
firm wound dressing hastens adherence of 
the skin flaps to the underlying tissues. The 
serum collection may become infected and 
then pus will drain from the lower end of 
the wound for several days. The incision 
normally heals rapidly without gangrene of 
the anterior or posterior skin flaps. 


Paralysis of the lower face results if the 
marginal mandibular branch of the facial 
nerve is divided but this can be avoided by 
mobilizing this nerve early in the dissection. 


The thoracic duct may be damaged in dis- 
sections on the left side of the neck but this 
should be recognised at the time and the 
duct ligated, a procedure which produces no 
disability. If the duct is damaged and not 
ligated, chyle will collect under the skin in 
the lower part of the wound and will need to 
be aspirated frequently. Firm pressure dress- 
ings over the supra-clavicular region con- 
tinuously for a few weeks will result in 
cessation of chyle leakage. 


Although portion of the parotid salivary 
gland is removed, salivary fistula does not 
occur. 


Rarely chylothorax or pneumomedia- 
stinum and pneumothorax may occur. Chylo- 
thorax results from unrecognised damage to 
the thoracic duct; chyle leaks into the media- 
stinum and, when sufficient pressure is built 
up, ruptures into one or both pleural cavities 
(Frazeel et alii, 1951). Pneumomediastinum 
and pneumothorax is due to air entering 
through the carotid sheath; its occurrence 
must be recognized at operation and _ pre- 
vented by closure of the sheath (Aitken 
and Smith, 1953). 
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DisaBILiTy FoLLowine RapicaL NECK 
DISSECTION 


The disability following this operation is 
not great and the scar soon becomes supple. 
Despite the removal of the sternomastoid 
muscle, the appearance of the neck is quite 
good although the wasting of the trapezius 
muscle is obvious at the base of the neck 


(Fig. VIII). 


FIG. VIII. Photograph of a patient taken two years 

after radical dissection of the left side of the neck. The 

loss of the sternomastoid muscle and the wasting of the 
trapezius muscle can be seen. 


Lower facial weakness will occur if the 
marginal mandibular branch of the facial 
nerve is divided. Anaesthesia over the 
postero-inferior portion of the cheek and 
over the lower third of the external ear 
results from division of the great auricular 
nerve. The side of the neck is flattened from 
loss of the sternomastoid muscle but there is 
no limitation in neck movement. 


Paralysis of the trapezius muscle leads to 
imperfect co-ordination of abduction move- 
ment of the arm and inability to raise the 
arm completely to the vertical position (Fig. 
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IX). There is also slight winging of the 
scapula. Patients accommodate themse ves 
readily to this disability and obtain aln ost 
normal use of the arm. 


FIG. IX. Photograph of the same patient as in FIG. VIII 

showing the good range of abduction movement of the 

left arm. The mild winging of the left scapula and the 

flattening of the base of the neck on the left side can be 
seen. 


SUMMARY 


The technique of radical neck dissection 
is described. 


A brief survey has been made of 
patients on whom this operation has heen 
performed on one or both sides of the 
neck. 


29 


The complications which may follow the 
operation are described. The disab |ity 
after operation is negligible. 
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CHRONIC ULCERATIVE COLITIS 


A METHOD OF ILEO-RECTAL ANASTOMOSIS 


By E. E. DuNLop 
Royal Melbourne Hospital, Melbourne 


EW surgeons to-day offer surgical aid to 

sufferers from chronic ulcerative colitis 
without stressing the necessity for the patient 
to accept a permanent ileostomy as the price 
which must be paid for life and restoration 
of health. 


There has been a hardening of opinion in 
favour of resecting both colon and rectum, 
and there is an increasing tendency to per- 
form ileostomy and colectomy in a single 
stage as recommended by Miller, Gardiner 
and Ripstein (1949). Along with many 
others, the writer has stressed the importance 
of accepting the ileostomy life as a solution 
to the more severe forms of this distressing 
disease, and it has been found that this state 
has been supported cheerfully and is com- 


patible with a happy and useful existence 
(Dunlop 1949). 


Nevertheless, there is a small group of 
patients who are utterly unwilling to submit 
to an operative programme in which from the 
first the ileostomy artificial anus is regarded 
as inevitable, and irrevocable. 


Further there are patients in whom the 
rectum shows little or no evidence of involve- 
ment by the disease, and circumstances may 
encourage some more conservative approach. 


Methods of colectomy with conservation of 
the anal sphincter have been advocated by 
Devine (Devine and Devine 1948) and 


Ravitch (1948). 


In the opinion of the writer, and others 
such as Gabriel (1952), the Devine operation 
which involves anastomosis by crushing a 
spur, leaves a recto-colic segment which may 
be associated with the continuation of serious 
symptoms, or relapse. The method of Ravitch, 
as pointed out by Goligher (1951) does not, 
in most hands, provide the exacting contin- 
ence necessary for ileal content. 


It is considered that the retention of about 
one-third of the rectum provides satisfactory 


continence, and that a low ileo-rectal anast- 
mosis can be carried out safely even in the 
presence of some rectal involvement provided 
that the lower segment of bowel is defunc- 
tioned by a proximal ileostomy. 


This proximal ileostomy has the additional 
virtue that time is given for the ileum to take 
over storage function, and for the ileal con- 
tent to thicken before alimentary continuity 
is restored. 


Further, the rectal stump may show con- 
siderable improvement during the period of 
rest, 


PSYCHOLOGICAL FACTORS IN SURGICAL 
MANAGEMENT 


In common with most other surgeons, the 
writer only advises surgery in diffuse forms 
of chronic ulcerative colitis, when life has 
become threatened by grave complications o: 
activity restricted seriously by chronic _in- 
validism. 


It is explained to the patient that a well 
constructed and well managed ileostomy is 
compatible with good health and the enjoy- 
ment of an active life, and it is stressed that 
ileostomy combined with excision of the 
diseased bowel offers the only certain cure 
of the disease. 


Patients who present themselves for con- 
sideration of surgery are frequently in such a 
deplorable condition that any hope of relief 
is welcome. For the most part, it has been 
found that the ileostomy life has been ac- 
cepted with grateful fortitude and that the 
patients have shown considerable resource in 
contributing individual ideas to minor pro)- 
lems of management. 


In general, the bad results of ileostomy are 
the results of bad ileostomy technique, aid 
this procedure brings much better results in 
the hands of surgeons experienced in t)is 
method of treatment. 





= @ 


jasto- 
1 the 
vide d 


func- 


ional 
take 
con- 
1uily 


the 
rms 
has 
Ss or 


well 
y is 
joy- 
that 
the 
‘ure 


Curonic ULcerATIVE COLITIS 185 


evertheless, it cannot be denied that 
tomy represents a serious inconvenience, 
some sensitive individuals may prejudice 
«ir chances of recovery by rejecting this 
n of surgical aid out of hand, or after 
1s been carried out, may find it repugnant 
importune the surgeon for restoration of 
nal bowel function. This difficulty may 
formidable in the case of single young 
ple who wish to be married. Certainly an 
stomy does not prohibit normal marriage 
tionships, and female ileostomy patients 
e borne children, but the barrier to mar- 
age may be regarded as insuperable. 


f, in such cases, the rectal disease is not 

gross, it may be thought wise to say to 

patient that an attempt will be made to 
conserve normal bowel habit. It is then 
stressed that an ileostomy will be necessary 
for the time being, and may be advisable 
always. The patient will, however, have the 
opportunity to weigh the discomforts of 
ileostomy against those of the disease and, in 
the event of failure, can either retain the 
ileostomy, or have it re-established. 


Where there is gross rectal pathology such 
as perirectal suppuration, and fistulae, stric- 
ture formation, gross pseudo-polypoid 
changes, or any suspicion of carcinoma, no 
conservative approach can be countenanced 
and the patient is so informed. 


Metuop oF ILeo-REcTAL ANASTOMOSIS 


The method adopted is essentially an 
anastomosis of the ileum to the lower portion 
of the rectum following excision of the colon 
and the major part of the rectum. Considera- 
tion of safety has dictated temporary defunc- 
tioning of the bowel in the vicinity of the 
anastomosis by a proximal ileostomy. This 
permits the ileostomy content to thicken and 
for the ileum to take over some storage func- 
tion before alimentary continuity is restored. 


Stage 1—Preliminary ileostomy 


\ double barrelled ileostomy is carried out 
through a small vertical incision suitably 
placed over the right rectus muscle. The 
temptation to explore the abdomen is resisted 
but the ileum selected must be quite healthy 
in «ppearance. Adequate fixation is attained 
by sutures to the mesentery and no sufures 
are inserted in the bowel wall. A soft rubber 
tube is tied into the functioning limb of ileum 


3A 


so that it passes through the abdominal wall. 
This tube is made to pass directly without 
kinking to a drainage bottle attached to the 
patient’s binder, and drainage continuity is 
tested by tube and funnel irrigation before 
the patient leaves the theatre. Tube drainage 
can then be maintained for a week to ten 
days until the sutures are removed and a 
suitable ileostomy bag is applied. The many 
details of ileostomy management have pre- 
viously been described (Dunlop 1949). A 
low residue diet is regarded as essential in 
the early weeks of ileostomy. 


Stage 2—Excision of the distal ileum, colon 
and proximal rectum. Defunctioning 


ileostomy 


The ileostomy stomata are closed by purse 
strings and are dissected free from the ab- 
dominal wall. A long, left, lower, vertical, 
trans-rectus incision is made, and the ileum 
is clamped and divided above the preliminary 
ileostomy site. Total colectomy mobilisation 
is carried out in the usual way. In view of 
the not infrequent complication of subse- 
quent small bowel obstruction following this 
operation, the writer endeavours to cover the 
raw areas in the flanks with peritoneum as 
snugly as possible. 


On reaching the pelvic stage of the dissec- 
tion, the patient is placed in the Trendelen- 
burg position and the rectum is mobilised as 
in the abdominal stage of abdomino-perineal 
operation, except that as much pelvic peri- 
toneum as possible should be retained. 


The line of section of the rectum is de- 
signed to leave about one-third of this struc- 
ture and no clamp is applied to the distal 
portion. An anastomosis is then effected end 
to end between the ileum and the rectal 
stump. Lateral guy sutures provide control 
of the rectal stump. The ileum should be 
freed sufficiently to be approximated to the 
rectal stump without tension or prejudice to 
its blood supply. It is approximated to the 
rectum with a rotation of 90 degrees, so that 
the mesentery lies laterally. The posterior 
row of interrupted sero-muscular sutures may 
be conveniently introduced with the ileum in 
a superficial, accessible position and it is 
then opposed to the rectum and the sutures 
tied. The two end sutures are temporarily 
retained long. A continuous all-coat suture 
of fine chrome catgut is then carried out. The 
anterior interrupted silk stitches are then 
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introduced. Reinforcing and peritonealizing 
sutures may be added by rotating the 
anastomosis by means of the lateral sutures. 
The peritoneum of the pelvic floor is then 
reconstituted with catgut so as to make the 
anastomotic line extra-peritoneal. Sometimes 
as in Case 4 it has been found to be easier 
to close the end of the ileum and to anasto- 
mose the side of the ileum to the end of the 
rectum by a similar technique. A soft rubber 
drainage tube is placed in position to drain 
this extra peritoneal area. The most direct 
drainage route appears to be the lower corner 
of the wound, in the suprapubic region. A 
defunctioning ileostomy of double-barrel type 
is then established through a small, separate, 
vertical incision. It is usually made over the 
left rectus muscle lateral to the main in- 
cision. The technique is the same as for the 
preliminary ileostomy. The wounds are then 
closed. 


Stage 3—Closure of ileostomy 


The ileostomy is freed from the abdominal 
wall by dissection. Adhesions are divided 
and the scarred and oedematous portions ex- 
cised. End to end anastomosis is then ef- 
fected with a suitable catgut all-coat suture, 
and interrupted silk Lembert sutures. 


ILLUSTRATIVE Case HISTORIES 


Case 1—Mrs. D.C. 


An attractive, sensitive, married woman, aged 30 
years, was admitted to the Royal Melbourne Hospital 
on llth January, 1949, with a diagnosis of non- 
specific ulcerative colitis. The first attack had 
occurred when she was aged 16 years and there had 
been various exacerbations and remissions. For the 
last nine moaths she had deteriorated steadily and 
had become bedridden for four months. Barium 
X-rays revealed diffuse changes in the colon typical 
of ulcerative colitis, and sigmoidoscopic examination 
revealed changes in the rectum of moderate severity. 


Conservative surgical measures were not favoured, 
but she was unwilling to submit herself to surgery 
without extracting a promise that every avenue be 
explored for retention of normal bowel habit. 


On 18th February an ileostomy was established 
through the right lower rectus muscle. Recovery was 
uneventful and her improvement in general health 
and vigour was striking. Total colectomy, excision 
of the upper two-thirds of the rectum, ileo-rectal 
anastomosis, and defunctioning ileostomy was carried 
out on 29th July. Her convalescence was smooth and 
further improvement in general health took place. 
Eight weeks after this operation, she suffered a small 
bowel obstruction due to adhesions and operative 
relief was necessary. 
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In September, 1950, barium X-ray demonstra 
the rectal anastomosis to be quite patent and prox 
scopy revealed only mild reddening of the re 
remnant. 


On 15th September, 1950, detachment of the il 
stomy and transperitoneal closure. The distal ile: » 
appeared to be very narrow. After operation, | 
bowels did not open until the fifth post-operat 
day, by which time some anxiety was caused 
colicky pain and some vomiting. This was succee: 
by loose bowel actions, and prompt relief of pa 
After a few days, bowel actions approximated 10 
12 daily, and they then settled to 3 to 5 daily. 


This patient has maintained very good health f 
nearly three years. She has gained approximat 
three stone in weight, has no rectal discomfort, a: 
carries out normal household duties and social 
tivities without embarrassment. 


Case 2—M.B. 


A recently married Nursing Sister, aged 
admitted to the Royal Melbourne Hospital 
February, 1951. She was known to have 
from severe ulcerative colitis for sixteen 
Her previous history was of some interest. 


29, w 
on 18 
suffers 
mont! 


Eight years before her appendix was remove 
Five years later, or three years before her admission, 
an emergency operation was carried out for intes- 
tinal obstruction due to a band constricting the 
ileum, six inches from the caecum. Resection w: 
not considered necessary. She remained gravely ill. 
and an abscess formed in the right ileac fossa. This 
was drained and a short circuit carried out between 
the ileum and the ascending colon. A_ persistent 
faecal fistula then necessitated a further operation. 
It was found that the ileum had sloughed away 
about the site of the band obstruction. The ope 
ends were mobilised and trimmed, and an end 
end anastomos's effected. After considerable wound 
infection, recovery occurred. 


For three years prior to admission, she had bee 
troubled by polyarthritis, which particularly affecte 
the small joints. For the last sixteen months, blood 
and pus had been noted in her stools. For four 
months there had been severe diarrhoea, with slime, 
blood and pus, and she had deteriorated steadi 
and lost weight. 


After admission, despite energetic medical trea'- 
ment and repeated transfusions, she continued 
sink. Bowel actions were very frequent and s 
had a high swinging temperature with gr 
toxaemia. Her weight fell to 5 st. 10 Ibs. The 
was marked abdominal pain, tenderness and d 
tention. Barium clysma had previously reveal 
marked general changes typical of ulcerative colit 
and ulceration of the rectum, and general redn 
and oedema was visualised. 


In the teeth of discouragement, she made a str« 
plea for retention of rectal function. 


Preliminary ileostomy was done on 8th Mar. Fi 
days later she bled severely from the colon. F-- 
suscitation was successful and steady improvem: «t 
then followed. 
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Ist August tctal colectomy was performed with 

al excision of the rectum (Fig. 1) low ileo- 

| anastomosis, defunctioning ileostomy. Excel- 

progress followed the operation. Subsequent 

im clysma studies showed the lower bowel to be 
pa’ nt. The rectal stump was hyperaemic, but there 
wa- no obvious ulceration of the mucosa, and slow 
im covement occurred. 


FIG. I. Case No. 2.—Photograph of operative 

specimen. Distal ileum, colon and portion of the 

rectum. Five months after preliminary ileostomy. 
There is only minimal disease in the rectum. 


Closure of ileostomy was done on 21st November. 
There was some colicky pain preceding the opening 
of the bowels on the third post-operative day. Bowel 
actions were then frequent, ranging from 7 to 12 
in the 24 hours. She has subsequently gained 
steadily in weight to 8 st., and leads an active useful 
life. She is quite continent. Motions are usually 
2-4 daily. She is extremely pleased with her present 
condition and is still improving. 


Case 3—D.A. 


A sensitive student of music, aged 21 years, was 
admitted to the Royal Melbourne Hospital on 4th 
December, 1948. He was highly strung and cried 
read ly. For six months, he had suffered from 
generalised abdominal pain and diarrhoea, charac- 
terisd by 6 to 8 loose motions daily containing pus 
and \lood. Four weeks prior to admission pain and 
tend: ness was more marked in the right ileac fossa 
and his had led to a surgeon performing an unwise 
appe dicectomy. Diarrhoea continued, and _ he 
remaned very ill. Sigmoidoscopy revealed a 


hyperaemic mucosa which bled very readily. No 
actual ulcers were noted in the rectum. Grey sloughs 
and abundant blood and mucous were seen in the 
rectum. Barium clysma outlined general large bowel 
involvement typical of ulcerative colitis. No specific 
micro-organisms were isolated. 


On 23rd December he weighed 6 st. 1 Ib. Bowel 
actions average 10 daily. His abdomen was dis- 
tended and’ there was rigidity and tenderness in the 
right ileac fossa. His temperature was 104° F. and 
pulse rate 130. Trial of several antibiotics and re- 
peated transfusions had proved unavailing so that 
his condition was most critical. An ileostomy was 
advised, but surprisingly enough the main concern 
expressed was how this would affect his musical 
career. He was reassured that under all circum- 
stances he should be able to continue his music. 


On 24th December a double barrelled ileostomy 
was established in the right lower quadrant. Some 
thin free fluid was present in the abdomen. The 
indurated region about the caecum was not dis- 
turbed. Following ileostomy function, considerable 
improvement occurred. 


On 7th January, 1949, an abscess with faecal con- 
tent was drained by reopening the appendicectomy 
scar. Subsequent barium investigation outlined a 
fistula communicating with the caecum. Slow im- 
provement continued and his weight rose to 8 st. 
12 Ibs. During this critical period of his illness, 30 
pints of blood had been required. He continued to 
lose some blood from the bowel and the rectum 
appeared to be narrow, ulcerated and _ grossly 
hyperaemic. He desired the rectum to be retained 
at all costs, but was told that at that stage an 
anastomosis was most inadvisable. 


The colon and distal ileum was excised on 5th 
July and the ileum brought out with the recto- 
sigmoid, double barrel fashion in the left ileac fossa. 
The specimen showed gross changes of chronic 
ulcerative colitis with pseudo-polyposis (Fig. II). 


In subsequent months he became more deter- 
mined to have the ileostomy closed, but in view of 
the raw, hyperaemic appearance of the rectum, this 
was opposed. He was finally told that, in view of 
his insistence, restoration of alimentary continuity 
would be considered after excising most of the 
rectum. 


On 25th January, 1952, two-thirds of the ulcerated 
thick walled rectum was excised, ileo-rectal anasto- 
mosis was carried out and an ileostomy established 
at a higher level. In this case, the ileum was 
rotated through 180° in making the anastomosis. On 
3rd March he appeared well and weight was 8 st. 
12 Ibs. The rectal anastomosis was patent, the 
mucosa was hyperaemic and bled readily, but some 
improvement had occurred. 


Two days later the ileostomy was closed with some 
misgivings. By 16th Mar. his condition had become 
most worrying. He was febrile and sick and the 
abdomen was distended and tender below the 
umbilicus. The motions were blood stained and 
rectal examination revealed pelvic induration and 
tenderness. A laparotomy was carried out on 17 Mar. 
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Between 1 and 2 pints of foul pus was drained from 
the pelvis. Steady improvement then followed and 
drainage ceased. 


Photograph of operative 
Gross ulcera- 
rectum was 
and was less 


Case No. 3. 
Distal ileum and colon. 
pseudo-polyposis. The 
excised at a later date, 
involved by disease. 


FIG. IL. 
specimen, 
tion and 
partially 


On discharge from hospital on 19th April, 1952, 
the motions averaged about 8 daily. 


At the present time he weighs over 9 st. and has 
excellent control of his bowel actions, which number 
3 to 6 a day. He appears to be very well and is 
exceedingly pleased with his health and activity. 


Case 4—Mrs. A.B. 


An Englishwoman aged 52. Migrated to Australia 
twelve months before seeking surgical aid on 6th 
January, 1953. She suffered the first attack of 
ulcerative colitis seven years before, in which motions 
rose to 30 daily. After a period of remission she 
broke down and for eighteen months there had been 
progressive deterioration with very frequent stools 
containing pus and blood. She lost 3 stone in weight 
and felt weak and ill. 


She was admitted to the Royal Melbourne Hospital 
where radiographic and other investigation confirmed 
the diagnosis of a diffuse non-specific ulcerative 
colitis. Sigmoidoscopy showed the rectum to be red 
and granular, but without gross ulceration or poly- 


posis. 


A trial of medical treatment, including blood trans- 
fusions and cortisone, did not improve her condition 
appreciably. On 12th February ileostomy was estab- 
lished. Her condition improved rapidly. 
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Total colectomy, low ileo-rectal anastomosis, pri 
mal ileostomy, were performed on 23rd March. 1 
end of the ileum was closed and the antimesente j 
side anastomosed to the rectal end. The colon » 
thick, oedematous and congested. Ulcerative chan 
were more marked on the left side. The rec 
mucosa was granular red and thickened. 

Following operation she steadily regained hea 
and vigour and the ileostomy content thickened. 

Closure of ileostomy was done on 30th Apr 
Healing was prompt and her general improvement 
has continued. The stools were very frequent duri 
her hospital convalescence and are still up to 
daily. 

In view of her steady improvement she is not dis 
satisfied with her progress. It might have been wise: 
to have further delayed the closure. 


DISCUSSION 


It will be noted that in each of these cases 
the rectum was diseased and a “delaying 
action” was fought to give as much time as 
possible for recovery. Nevertheless in Case 3, 
the closure of the ileostomy appeared to be 
too hasty. Cases 2 and 3 were both difficult 
problems suitable for multi-staged procedure 
Under more favourable conditions when the 
rectum is relatively uninvolved and especi- 
ally when a remission can be secured by more 
recent medical methods, it would seem feas 
ible to carry out a one stage excision of the 
colon and low ileo-rectal anastomosis togethet 
with the establishment of the defunctioning 
ileostomy as the initial operation. The ileos- 
tomy could then be closed as a second stage 
when conditions appear to be favourable. 


Most patients find ileostomy much mo 
tolerable than they expected. They are at 
least placed in a position subsequently 
decide whether they prefer ileostomy or t! 
discomforts of residual disease. 


A criticism will certainly be made that so 
long as some large bowel remains, relapse 
may occur, even after many years. Sor 
patients, however, are grateful for even a few 
years in which they may enjoy good health 
with anal function, and in the event of 
failure, they can revert to the ileostomy li 


In all cases of long-standing disease aid 
particularly where pseudo-polypoid changes 
are present, the danger of malignancy must 
be given full weight. . It is, however, illogical 
to regard this threat as of paramount iv- 
portance in a disease in which surgery is, in 
any case, a line of treatment which is secor d- 
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ar’ to medical measures. Each case must 


be decided on its own merits. 


‘here is also perhaps some inconsistency 

that certain authorities who are willing to 

) intain an attitude of watchful expectancy 

ards the rectum, together with the use of 

thermy to polyps, in cases of familial 

vposis of the large intestine (in which the 

eat of carcinoma is very great), neverthe- 

oppose conservatism in chronic ulcera- 

- colitis. In the latter disease, the risk is 

t so well defined and in any case, the lower 

portion of the rectum can be subjected to 
routine examination. 


\ single loop ileostomy is favoured by 
most surgeons in preference to a double bar- 
relled opening, but where the ileostomy may 
be of temporary nature, it is a nuisance for 
the patient to contend with a separate open- 
ing, and dangers have been described when 
closed distal loops are returned to the 
abdomen. 


In the first three cases described above, the 
approach has been cautious and the surgical 
stages rather protracted. The patients, how- 
ever, returned to work in the intervening 
periods. It is hoped that it may be practic- 
able, in selected cases, to establish an ileo- 
rectal anastomosis and defunctioning ileos- 
tomy without delay; but it is thought wise 
to delay the final closure for at least three 
months, and indeed only to effect closure 
when clinical and X-ray studies indicate fav- 
ourable conditions. 


SUMMARY 


1. It is agreed that in severe cases of chronic 
ulcerative colitis, the safest and most satis- 
factory method of surgical treatment lies 
in complete excision of the large bowel 
and establishment of a permanent ileo- 
stomy. 


In view of the fact that there are some 
sufferers from this disease who, despite 
the gravity of their condition, will not 
accept a permanent ileostomy as an initial, 
irrevocable measure, it appears wise to 
give some attention to measures designed 
to conserve alimentary continuity. 


A method of ileo-rectal anastomosis by 
suture is described, illustrated by case 
reports, in which the lower bowel is tem- 
porarily defunctioned by proximal ileos- 
tomy. 
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AN INTRA-ORAL PLASTIC PROCEDURE FOR MAXILLARY DEFECT 


By BaLcomBe Quick 


Melbourne 


HE principle of the use of extra-oral 

tissue in the repair of some types of 
congenital palatal defect is now fully ac- 
cepted. Although when first advanced (Quick, 
1929) the method was derided by such an 
authority as Victor Veau as un monstruosité 
chururgicale, it is now advocated by Gillies 
as the method of choice in certain difficult 
cases of cleft palate. 


FIG. I. Failed palate operation in infancy, with 
united soft palate but large anterior defect. A 
tubed pedicle graft is hinged on the lower lip. 


In the case here reported an alternative is 
described in which, instead of any extra-oral 
source of tissue for the repair of a defect 
(conveyed to it by a pedicle graft as in Fig. 
1) adjacent material, in the tip of the tongue, 
was successfully employed. 


The patient, a middle-aged man, an ex- 
steeplechase jockey, had incurred grave facial 
injuries in a smash some twenty years earlier 
in which the nose and considerable subjacent 
bone had been lost. He had also, he stated, 
sustained compound fractures of both 
clavicles leaving a good deal of scarring on 


both sides of the neck. A most successf 

rhinoplasty had been carried out by Sir Henr, 
Newland, and an upper denture with an o} - 
turator closing a bony defect in the maxilla 
immediately above the alveolar margin was 
fitted. This obturator had never been coi 

pletely successful and the return of fluids 
through the nose becoming increasingly en 
barrassing, he sought relief. Although the 
history appeared clear-cut, the presence « 

neck-scarring aroused certain doubts; the 
Wasserman reaction, however, proved nega- 


tive. The defect from the bone loss of 


The defect above the alveolus. 


FIG. Il. 


FIG. Ill. The tongue filling the defect. 
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illa and vomer measured 3 inch by { inch. 
method of choice for its closure would 
been by the use of a pedicle graft from 
neck via the lower lip, but the scar tissue 
e this source unavailable. The tip of the 
ue suggested itself as an alternative; it 
d readily be introduced into the defect as 
upper jaw was edentulous. 


FIG. IV. Closure. 


lt is unnecessary to describe the procedure 
in any great detail. Under intra-tracheal 
anaesthesia the tip of the tongue was sutured 
into the margins of the defect, after suitable 
refreshment, using chromic gut. Feeding 
presented no great difliculty. At the end of 
the first week an attack of sneezing resulted 
in partial detachment and it seemed that 
further repair would be difficult, but it was 
found that, under local anaesthesia, it was 
juite easy to insert further sutures, this time 


of silver wire with the help of silk carriers. 
Ten days later the tongue was divided leaving 
the terminal ? inch firmly obturating the de- 
fect. Loss of this amount of tongue involved 
no perceptible loss of function and the relief 
afforded was complete. The accompanying 
photographs illustrate the condition and the 
final result. 


FIG. V. The post-operative tongue protrusion. 


It is evident that a similar procedure might 


equally well be employed for a palatal defeci, 
given a co-operative patient. 
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CARCINOMA OF THE APPENDIX WITH REVIEW 
OF SIX CASES 


By VERNON BaRLING 


Sydney 


RUE carcinoma of the appendix is a 

particularly rare condition. Lesnick and 
Miller, in 1949, could only find 17 cases 
in the literature which came into this cate- 
gory. Since that time another 9 cases have 
been added by Lawton and Ehrlich (1952), 
Marks and Whitaker (1950) and by Hughes 
(1951). It would seem that some 30 cases 
of undoubted appendiceal carcinoma are all 
that have been reported to date. 


4 personal case report 


C.F., a 66 year old engineer, was admitted to 
Royal Prince Alfred Hospital on the 8th March, 
1953, with the history of having had a mild pain in 
the right lower quadrant of the abdomen for nine 
days. In the last thirty-six hours it had occurred 
with greater severity, being stabbing in nature. 


FIG. I. Portion of terminal fleum, caecum and 

appendix. The proximal portion of the appendix 

is opened to show the carcinoma. The remainder 
of the appendix is gangrenous. 


He had had no other symptoms referable to the 
alimentary tract, nor, indeed, to any other system. 
He stated that he had had a right inguinal hernia 
for four years and that in the last few days this 
had become irreducible and slightly uncomfortable, 
though no loca! soreness had been felt. His pre- 
vious health, habits and family history gave no 
relevant information. 


Physical examination revealed a person of some- 
what younger appearance than his age stated, and 
in no apparent discomfort. The temperature was 
102° Fahrenheit, pulse rate 120 per minute and 
blood pressure 130/80 mm. of mercury. 


Marked tenderness, rigidity and rebound tend 
ness were present over the right quadrant and | 
markedly so in the left lower quadrant. 


There was a partially reducible right inguir 
hernia, which was not tense nor tender, and a couy! 
impulse was still present. The content appear 
to be omentum. 


Rectal examination revealed tenderness of the 
pelvic peritoneum at all areas. 


The blood count showed a haemoglobin value 
14.2 gm. per cent., a white cell count of 10,4 
with 68 per cent. neutrophils and 30 per cent. 
lymphocytes, 2 per cent. monocytes. 


Analysis of the urine revealed a specific gravi 
of 1010, alkaline reaction to litmus and a cloud 
albumin. 


A diagnosis of acute appendicitis with rupture 
and pelvic peritonitis was made, though torsion o 
the great omentum was also considered as a possible 
diagnosis. Under general anaesthesia the abdome: 
was palpated prior to laparotomy. It was foun 
that a lump was now clearly discernible under 
McBurney’s point and that this extended down 
the level of the inguinal ligament. Feeling that an 
appendiceal abscess was the most likely diagnosis, 
the abdomen was opened through a McBurney 
incision. The caecum was indurated and fixed 
the posterior abdominal wall, the appendix, however. 
was found reasonably easily, was enlarged to the 
size of two fingers, being gangrenous in its dist 
two-thirds and very much thickened at its base. 
Theré was no sign of localization of the infection 
the form of an abscess cavity, and, though the gr 
omentum was passing across the region down in 
the right inguinal canal from which it could 
extracted, this had not prevented purlent flu 
from passing down into the pelvis and across to t 
left side of the peritoneal cavity. The gr 
omentum showed no sign of torsion and it w 
thought better to leave it plugging the inter 
inguinal ring region. The terminal ileum was d 
tended and appeared obstructed. Hence, it » 
decided to perform a Mikulicz-Paul resection of | 
terminal ileum, ascending and proximal transve 
colons. This was carried out through the origina 
incision enlarged transversely and a full right he 
colectomy adequately performed, regional gla: 
being noted along the ileo-colic vessels. The er! 
of the ileum and transverse colon were k¢» 
clamped and the right paracolic gutter drained. 
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he patient went steadily downhill post-operatively. 
A combination of chronic nephritis and a copiously 
aiive ileostomy made his fluid and electrolyte 
be ance a problem of some difficulty and he died 
or the eleventh post-operative day. 


No post-mortem was allowed. 


' thological report (Dr. V. J. McGovern) 

The specimen consists of the terminal ileum, 
portion of colon, caecum and appendix. The 
terminal half of the appendix is gangrenous and 
there is an exudate over the surface. The base 
of the appendix is greatly thickened and, on 
section, this is seen to be due to carcinoma 
which completely encircles the appendix and 
extends for a slight distance into the caecum. 
The mucosa at the junction of the appendix 
and caecum is oedematous. There is carcinoma 
present in the ileo-caecal lymph nodes. 


Microscopically, the lesion is an adenocarci- 
oma and in the ileo-caecal mesentery there is 
, similar adenocarcinomatous infiltration. 


FIG. II. Photomicrograph showing the adeno- 
carcinoma with cicatrization. Haematoxylin and 
eosin, (x 150) 


Examination of the medical records of 
the Royal Prince Alfred Hospital reveal 
only 5 other undoubted cases of carcinoma 
of the appendix since 1910. Brief notes of 
these cases are appended. 


Case 2 

4 female patient, aged 39, admitted in 1931 
with a history of :— 

1) Loss of weight—1 stone in six months. 

2) Peri-umbilicai pain for one month. 

3) Absolute constipation for three days. 


[here was a previous history of papilloma of 
re-tum having been removed ten years before. 


On examination there was a fixed, craggy mass 
in the right lower quadrant of the abdomen with 
distension in the remaining quadrants with ladder 
pattern of the small intestine and visible peri- 
stalsis. 


On vaginal examination the mass in the right 
lower abdomen was thought to be attached to the 
uterus. 


Laparotomy revealed an appendiceal carcinoma 
with spread to the caecum. Sub-peritoneal nodules 
were present on the ileum. The appendix was fixed 
to the uterus. Ileostomy was performed as the 
patient’s condition went off under anaesthesia. 


Death occurred forty-eight hours after laparotomy. 


Post-mortem report (Dr. Geoffrey Davies) 


The whole appendix is thickened and infiltrated 
with carcinomatous growth and this appears to have 
been the primary site with secondary spread to 
caecum. Carcinomatous nodules are present in the 
uterus in the sub-peritoneal layer. The growth is 
an adenocarcinoma of low’ grade malignancy. 
Multiple polyposis of the colon is also present. 


Case 3 


M.W., a female, aged 38. admitted in 1931 with 
a faecal fistula, following drainage of an “ovary 
cyst” some ten weeks previously. Two weeks post- 
operatively swelling of lower abdomen had recom- 
menced and swelling of the ankles appeared. 


The patient was in extremis on admission with 
weakness, vomiting, dyspnoea and palpitations. 


Examination revealed an emaciated woman at 
the lower end of whose mid.ine sub-umbilical scar 
was a fistula leaking copious quantities of thin 
faeces. A hard, fixed mass was present in the right 
lower quadrant of the abdomen. 


On vaginal examination, the uterus appeared 
attached to the abdominal mass. The patient died 
within twenty-four hours of admission. 


Post-mortem report (Dr. Geoffrey Davies) 


A tumour mass is present in the lower right 
abdomen which, on section, is cavitated. From the 
caecum, which is displaced upwards, the orifice of 
the appendix can be traced into the tumour cavity. 
This cavity connects with the terminal ileum, and 
the skin at the lower end of the section scar. There 
is a collar of carcinoma around the appendix. The 
tumour displaces but does not invade the pelvic 
viscera. Microscopical sections show an _ adeno- 
carcinoma with mucoid change. 


Case 4 


M.C., aged 30, admitted in 1931 for recurrent 
appendicitis. 


At operation, the appendix was noted to be 
thickened and indurated. Section revealed adeno- 
carcinoma pervading the wall, but at least 2 cm. 
from line of section of appendix. Prophylactic 
—— was gvien but no hemi-colectomy was 
done. 
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The patient was readmitted in 1932 with symptoms 
of one month’s duration of :— 


(1) Swelling of ankles. 

(2) Extreme dyspnoea on exertion. 

(3) Lump in lower right abdomen. 

(4) Right supra-clavicular glandular swelling. 


Paracentesis of the abdomen was performed twice 
but the patient’s condition gradually went off and 
she died ten days later. 


X-ray therapy to abdomen and neck was suggested 
but not carried out. No post-mortem was carried 
out. 


Case 5 
F.N., aged 52, was admitted in 1935 for hysterec- 
tomy for myopathic uterus. 


Routine total hysterectomy, double  salpingo- 
oophorectomy and appendicectomy was carried out. 


Pathological report 


Longitudinal section of the appendix shows a 
fairly abrupt narrowing near the tip with a few 
thread worms in the lumen of the proximal part. 
At the narrow portion there is infiltration by 
carcinoma forming a stricture. Section of the tip 
shows invasion of intra-mesenteric fat by carcinoma 
cells. Microscopically, the sections showed adeno- 
carcinoma, 


Case 6 
M.B., aged 75, admitted in 1950. There was a 
history of pain in the right hypochondrium for six 
months, with, in addition:— 
(1) Pain severe for one day. 
Radiation to epigastrium from time to time. 
No relationship to meals. 
(2) No back pain. 
(3) No jaundice nor urinary symptoms. 


(4) Constipation for five days. 


There was muscle guarding and tenderness over 
lower abdomen and extending up right paracolic 
gutter. 


At operation, matted loops of small intestine were 
found in the right iliac fossa surrounding a gang- 
renous appendix. Pus was present in the right para- 
colic gutter. The caecum was hard and infiltrated. 
Appendicectomy with drainage was _ performed. 
Peritonitis ensued with a caecal fistula on the 
fourth post-operative day. 


Post-mortem revealed a caecum just invaded by 
adenocarcinoma of the proximal appendix with 
invasion of the mesoappendix. 


No metastases in lymph glands or liver were 


noted. 
DiscuSSION 


Carcinoma of the appendix is a very rare 
condition, and in the past confusion has 
existed in the definition of such lesions, but 
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most authors now classify tumours of th 
appendix into:— 
(1) Carcinoid (benign and malignant). 
(2) Mucocoele and cystic mucinous carc 
noma. 


(3) Adenocarcinoma of colonic type. 


Carcinoids classically are single or ox 
casionally multiple nodules, yellowish i: 
colour and hard in consistency which proje: 
either on to the serous or mucous surface o 
the appendix. In these the mucous mem 
brane over the tumour is intact, and micro 
scopically there is no mucus secretion b 
the tumour cells. Mitotic figures are few 
The cells of the tumour have an affinity fo 
chrome salts and reduce silver salts. They 
are found predominantly near the tip of th: 
appendix. Their incidence is 88 per cent. o! 
appendiceal tumours. Metastases, thoug! 
noted from time to time, are rare. Hopping 
collected 16 carcinoid metas 


tases. 


instances of 


Mucocoele of the appendix may well b 
the result of non-malignant obstructive 
lesions of the appendix, and, indeed, Willis 
(1948) has far as to state that 
pseudomyxoma peritonei following a cystic 
carcinoma of the appendix is purely the 
result of obstruction and not of invasion of 
the peritoneum by carcinoma cells. Wood 
ruff, however, is of the opinion that pseudo 


gone so 


myxoma peritonei is the sequela of adeno 
carcinoma of the appendix of low grade 
malignancy. In this form the appendix is 


dilated with mucus 
thrown into folds. Spillage of the mucus 
content is always a risk at operation and 
peritoneal seeding a definite danger. Their 
incidence is 8 per cent. of appendicea! 
tumours. 


and the epitheliun 


True adenocarcinoma of the appendix o! 
colonic type constitutes 4 per cent. of appen 
diceal tumours. It takes the form of ar 
ulcer or polyp more often at the base thai 
at the tip of the appendix. An ulcerativ 
lesion may initially cause occult bleedin; 
and anaemia, a polyp more likely obstru 
tion. Microscopically, such lesions may b: 
well differentiated with glandular appear 
ances, or frankly anaplastic. Spread occu 
via the lymphatics and blood stream, an 
local spread into the base of the caecum wil 
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of en make the location of the primary site 
of the carcinoma open to doubt. 


he frequency of carcinoma at the base 
o! the appendix makes the clinical picture 
cc nmonly presented, one of the obstructive 
aj pendicitis, and no reported case has been 
diignosed pre-operatively. 


{t laparotomy, the diagnosis may still 
» in doubt and appendicectomy performed, 
h an indurated appendix the only sugges- 
n of carcinoma. In these cases microscopic 
tion will reveal the true state of affairs 
| the presence of anything more than a 
imal lesion will determine the necessity 
more radical measures, right hemicolec- 
iy being the procedure of choice. The 
vantage of frozen section under these 
‘ircumstances is apparent. 


(gain, routine appendicectomy may give 
- surprise microscopic diagnosis of adeno- 


cinoma as in Cases 4 and 5. In Case 4 
this was followed by extensive peritoneal 
and lymphatic spread within one year, whilst, 
in Case 5, the patient still survives—eighteen 
years after the appendicectomy. Experience 
with carcinoma generally suggests that the 
outcome may still have been the same in 
Case 4 even had right hemi-colectomy been 
performed immediately the microscopic diag- 
nosis was made. Instead, prophylactic X-ray 
therapy was instituted. Experiences such as 
this dictate a policy of right hemi-colectomy 
for carcinoma of the appendix whenever 
diagnosed. 


Finally, at operation, the diagnosis may 
be obvious as in Case 1. Immediate hemi- 
colectomy should be avoided in cases such 
as this where spreading peritonitis is present. 

happier outcome could have been expected 

d a primary short circuiting procedure 

h as ileo-transversostomy been performed 

h drainage of the appendiceal region. 
ater, hemi-colectomy could have been per- 

med. 


[he spread to the pelvic adnexae as noted 

Waugh and Findley was found in Cases 

ind 3. This should be looked for and 
)sterectomy and __ salpingo-oophorectomy 
conbined with hemi-colectomy where neces- 
sa! y. 
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The necessity for examination of all 
material removed at operation is_particu- 
larly exemplified in the way in which carci- 
noma of the appendix is often only thus dis- 
covered (Case 5). 


SUMMARY 


(1) Carcinoma of the appendix is a rare 
condition. 


(2) A further 6 cases are added from the 
records of Royal Prince Alfred Hospital. 


This small series emphasizes the follow- 
ing features :— 


(a) Accurate pre-operative diagnosis 
has never been recorded. Appendicitis 
is the pre-operative diag- 
nosis made. 


commonest 


(b) Diagnosis may be made only when 
routine microscopic examination of an 
apparently blameless appendix is carried 
out. Hemi-colectomy is probably the 
best treatment in such an event, though 
one case here presented has survived 18 
years without further operation. At 
laparotomy in doubtful hemi- 
colectomy may be delayed until micro- 
scopic examination of the appendix de- 
mands such a step—a frozen section in 
the theatre will usually decide the 
necessary procedure. 


cases, 


(c) If diagnosis be definite at laparo- 
tomy, then hemi-colectomy should be 
done in the absence of peritonitis. Where 
peritonitis is present, ileo-transversos- 
tomy and drainage of the appendiceal 
region should be performed. Hemi- 
colectomy can then be performed in two 
to three weeks time when bowel pre- 
paration has been adequately effected. 


(d) An ileostomy (as part of Mikulicz- 
Paul procedure) can be a fatal factor 
in dealing with such cases, especially 
when they are elderly. 


(e) Excision of the uterus and pelvic 
adnexae may be necessary due to pelvic 
spread. 
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MEGAURETER 


By F. Doucias STEPHENS 


Royal Children’s Hospital, 


PYHIS study was begun at the Hospital 
for Sick Children, London, where I was 
ivileged to work from 1948 to early 1950 
Surgical Research Fellow. It has been 
‘ontinued at the Royal Children’s Hospital, 
lelbourne, during the past three years. 


Megaureter occurs in a wide variety of 
diseases. In some the cause is. readily ap- 
parent. Such conditions as urethral obstruc- 
tion, ureterocoele, frank uretero-vesical stric- 
ture, impacted calculi and obvious neuro- 
logical disorders such as meningo-myelocoele 
are well recognized causes and the manage- 
ment varies with the nature of the primary 
lesion. There is, in addition, a group of 
megaureters in which it is not always pos- 
sible to demonstrate a local uretero-vesical 
stricture, even though by X-ray the column 
of iodide in the ureteral lumen is occluded 
at or near the intramural course. It is the 
clinical recognition and management of this 
group rather than its aetiology that this 
paper is chiefly concerned. 


DEFINITION 


The megaureters mainly showed lateral as 
opposed to longitudinal dilatation, were bi- 
lateral, and presented at or near the uretero- 
vesical junction no easily recognizable 
organic stricture to correspond with the 
filling defect demonstrable at this site on 
ureterography. 


In this study, this special group of patients 
with megaureter were further subdivided by 
micturition cysto-urethrography into those 
that permit vesico-ureteral reflux and those 
that do not. For the purposes of this paper 
the groups are called megaureter with reflux 
and megaureter without reflux. 


MATERIAL 


in the reflux group there were 13 patients, 
of whom 11 were females and 2 were males, 
ranging in age, on presentation, between ten 
days and thirteen years. There were two 
deaths. In the group without reflux only 


Melbourne 


three cases were available for study, two 
being males and one female, between the 
ages of seven months and six years on 
presentation. There were no deaths in this 
group. 


The longest period of observation was two 
and one half years in the group with reflux, 
and four years in thé group without. In 
one child in the group without reflux, X-rays 
were available extending over a period of 
five years, but the 3 children were actually 
observed for from two to four and one half 
years. 


MictTurRITIon Cysto-URETHROGRAPHY 


Technique used in this study 


The patient lay on the X-ray table in the 
supine position to avoid the effects of gravity. 
The bladder was filled with 16 per cent. 
Uriodone using a small catheter (size 3 or 
1 English gauge), tube and funnel, after 
which the catheter was removed. 


The bladder was filled gradually and films 
were taken during filling and then during 
emptying. The bladder outline and _ the 
mural contours of the bladder neck and 
urethra were studied during filling and 
emptying. When reflux occurred, the ureter 
and, in some, the pelvis and calyces of one 
or both kidneys, were outlined by iodide 
during the resting stage or early or late in 
micturition. In babies, the bladder was filled 
to capacity to produce urgent desire to 
micturate, when evacuation began  spon- 
taneously, permitting one or two films only 
during micturition. 


During the micturition procedure, the child, 
if co-operative, was asked to stop and re- 
start several times, though sometimes arrest 
of micturition was assisted by manual com- 
pression of the urethra by the operator, to 
allow time to change the films and to change 
the position from antero-posterior to oblique 
or lateral. 
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Residual films were then taken; the first 
immediately on termination of micturition, 
then after one minute, after which the child 
was asked to micturate again, and a further 
film was taken immediately. A further short 
period of approximately two minutes was 
allowed to pass, and then a further film was 
taken, after which the patient was asked to 
pess the bladder content once again. Another 
immediate post-micturition film was_ taken. 
This was repeated until the ureters were 
emptied completely, usually requiring two 
or three efforts of micturition. The quantities 
of urine passed on all occasions were 
measured. Thirteen children with megaureter 
were in the reflux group, and three were in 
the group without reflux. 


MEGAURETER WITH REFLUX 


Most of the observations made at mictu- 
rition cysto-urethrography of this group are 
illustrated in Figs. I-X of the girl. D.A., aged 


7 years. They are as follows:— 


(1) Reflux occurred during filling, early 
in some but more towards the com- 
pletely full stage in others or during 
emptying, and often up one side more 


than the other (Fig. I). 
With continued filling of the bladder, 


the ureter may partly empty its con- 
tent back into the bladder, and spon- 
taneously refill (Fig. II), suggesting 
free efflux and reflux. 


The bladder outlines were smooth. In 
one patient, two very small, split-pea 
sized juxta-ureteral diverticulae were 
apparent. Urethra and bladder neck 
were normal in outline (Figs. III, IV). 


During micturition, further reflux oc- 
curred, usually up both ureters. The 
amount of reflux varied from case to 
case and from side to side in the one 
individual (Figs V). 


The ureters were dilated and elon- 
gated, and somewhat tortuous, but the 
enlargement was mainly lateral as op- 
posed to longitudinal. The pelves and 
calyces frequently escaped dilatation, 
and in 3 children, on one side only, 
the calyces were bunched together, 
suggesting some degree of hypoplasia 
of the kidneys. During the cysto- 


urethrography studies, clubbing fr - 
quently occurred during the stages 
maximum reflux and reverted to , 
cupped appearance in the more emp, 
phases (Figs. V and IX). 


The bladder emptied completely exce; 
in 2, in whom there was still a sma 
amount of iodide in the bladde 
(probably less than an ounce). | 
significance was inconclusive, as tl 
children were unable to restart mi 
turition with so little in the bladder. 


The bladder expelled its content 
through the urethra, but also into th 
ureters to an amount depending on th 
dimension of the ureter and the incon 
petence of the uretero-vesical orifice 
This reflux content of the ureters wa 
expelled back into the bladder withi: 
a few seconds of micturition (Figs 
VII and IX). After 3 successive act 
of micturition with intervals of approxi 
mately two minutes, the ureters were 
completely emptied (Fig. X). The 
volumes passed were measured and the 
second and third amounts were con 
stant in repeated estimations. In some 
cases, the ureters were emptied in two 
successive efforts. Without the assis 
tance of gravity, the ureters had the 
power of completely expelling thei: 
contents within a period of approxi 
mately six minutes if the bladder was 
voluntarily emptied in successive at 
tempts spaced at approximately tw 
minute intervals (Fig. X.) 


The columns of iodide in the lowe 
ends of the ureters were obliterated a 
the intramural course (Fig. IV). In 
one case, a spiral narrowing of approxi 
mately 0.5 cms. length preceded th: 
final obliteration of the column at thé 
intramural site. 


Over periods ranging from six month 
to two years, repetition of cyst 
urethrographic studies indicated tha 
there was no noticeable increase in th 
dilatation. In two it appeared to b 
less, and in one the reflux occurre: 
more up one ureter than it had don 
in the previous occasion. 
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(1!) A transvesical bilateral meatotomy had 
been performed on one child (E.R., 
Table 1) in this series with extreme 
degrees of megaureter. It is not known 
whether reflux occurred prior to the 
operation, but very free reflux was 
observed subsequently. On _ repeated 
micturition the bladder was completely 
emptied, but after 3 attempts there was 
still a small amount of iodide present 
in the lower ureters or bladder. 


In‘ravenous pyelography 


[he iodide concentration in the calyces 
and pelves was, in most cases, good in the 
early films, and the iodide shadow appeared 
in the bladder within ten minutes. 


()stoscopic appearances 


In this group of cases, the bladder showed 
none of the trabeculations so markedly ap- 
parent in the hypertrophied bladder of 
urethral obstruction. The ureteric orifices 
were clearly and easily seen on this pale, 
smooth background of trigone and bladder, 
except in one where infection caused redden- 
ing and oedema of bladder base. 


[he cystoscopic appearances of the ureteric 
orifices in this series varied from case to case, 
and from side to side in some of the in- 
dividual children. The orifices were described 
as normal, normal except for the moment of 
discharge of fluid when a small central dark 
spot appeared denoting a wider calibre than 
usual, a winking incompetent thin camera- 
like diaphragm which never completely oc- 
cluded the lumen, and finally the frank en- 
larged patulous orifice with a dark lumen. 
In one case the orifices were normal in size, 
but each was accompanied by a faint shallow 
dimple which on discharge of urine was taken 
up into the orifice to give the appearance of 
an enlarged ureteric orifice. This showed 
very small diverticulae on the micturition 
cysto-urethrogram. Ureteric catheters passed 
with ease. No difficulties were experienced 
in catheterizing these orifices with varying 
calibre catheters, and in one, six catheters 
were passed into the orifice. 


1 correlating the cystoscopic appearances 
wil: the radiographic evidence of reflux in 
thi. series, it appeared that the more normal 
the orifice the less the reflux which occurred 
ma nly during micturition, whilst the patulous 
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type permitted reflux early or later in the 
filling process of the bladder, and even more 
during micturition. 


MEGAURETER WITHOUT REFLUX 


Cysto-urethrographic observations 


This investigation disclosed a normal 
bladder and urethra, with complete absence 
of residual urine. 


Retrograde ureterography 


In this group, of necessity the dilatation of 
the ureters was assessed by the retrograde 
pyelo-ureterography, as well as by intra- 
venous pyelography. Special note was made 
of the emptying times of the ureters in 2 
cases after retrograde injection. When as- 
sessing the emptying times the bladder was 
drained immediately after injection of the 
iodide to remove any iodide which overflowed 
into the bladder and to avoid the masking 
effect of the dilution of iodide by the fluid 
already in the bladder. 


The ureters were dilated, chiefly laterally 
and in the lower segments, and to a lesser 
degree the pelves and calyces were affected. 
Change in shape of the ureters suggestive of 
peristalsis was observed on X-ray films in 2 
cases. The lower ends of the ureters were 
steeply coned to points approximating their 
sites of enry into the walls of the bladder; 
here the iodide columns were obliterated in 
five of the six ureters in these 3 children. 
The sixth ureter at its lower end resembled 
radiographically a spiral narrowing for 0.5 
cm. below the tip of the cone before entering 
the intramural vesical segment. The appear- 
ance of iodide in the bladder after retro- 
grade filling of the ureters in the anaesthetised 
child (2 cases) was delayed. In one child, 
after retrograde ureterography, iodide was 
recognized in the bladder only after one hour, 
and in another child, after twenty minutes. 
In these 2 children the ureters still contained 
iodide after two hours and half an hour 
respectively. The emptying times of the 
ureters were grossly protracted. 


The emptying times of the ureters after 
retrograde injection helped in assessing the 
obstructive element as a cause of the mega- 
ureter without reflux. 
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Intravenous pyelography and ureterography 


The ureters were less clearly seen because 
of the dilution of the iodide by the content of 
the ureters, but the general configurations 
were similar to the retrograde ureterograms. 
In these 3 children the iodide was first recog- 
nized in the bladders in intravenous pyelo- 
gram series in minimum times of ten, twenty 
and thirty minutes. 


The degree of dilatation showed slow 
progressive increase in two of the cases over 
periods of three years and eleven months 
respectively, and in the third progression was 
indefinite over a five-year period, but in this 
child, early in the period of observation, 
both ureteric orifices had been dilated per 
urethram. 


Cystoscopic appearances 

The ureteric orifices appeared normal in 
one case, patulous but contractile in another, 
and in the third, one orifice looked normal 
and the other resembled a linear crater with 
crenated edges. 


Ureteric catheters were passed into the 
ureters in all 3 children. In one child the 
calibre is not known, in another size 6 French 
bougie passed with ease, and in the third, 
the right ureter presented no difficulty to size 
6 French bougie, but this bougie entered the 
linear crater-like lumen of the left orifice but 
could not be passed further, and a size 3 
French catheter was introduced with ease. 


It was found that cystoscopic findings in 
the two groups of megaureter overlap and 
except in the extreme gaping variety were not 
helpful in differentiation of the two types. 


EMPTYING TIMES OF URETERS 


The emptying times of the ureters in both 
groups have been estimated. In the reflux 
group the estimations were made on the un- 
anaesthetised child but in the normals and in 
the megaureters without reflux, they were 
assessed in the course of routine retrograde 
pyelo-ureterograms under anaesthesia. 


Campbell (1951) states that the pelvis of 
the normal child usually empties itself in 
two to four minutes and sometimes earlier— 
“Trap” films taken after withdrawal of the 
ureteric catheters should show emptying of 
the upper urinary tract within ten minutes. 
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A study by the “trap” film method of t!e 
normal ureters of 9 children demonstrat: d 
almost complete emptying of pelvis ard 
ureters in five minutes, though in some the e 
persisted a faint mural coating of the pelv s 
in ten minutes. These findings support tho 


of Campbell. 


The megaureters with reflux were shown |) 
be emptied in the co-operative child, within 
six to ten minutes if the bladder was emptied 
by the triple micturition technique. Two of 
these children were again examined by cysto- 
urethrography which was done by a slight!, 
different technique. After all the iodide was 
expelled from the bladder without inter- 
ruption, a large catheter was inserted into 
the bladder to drain off the iodide which col- 
lected in the bladder by discharge from the 
ureters, to prevent further vesico-ureteral! 
reflux. In one the ureters were observed by 
fluoroscopy to empty almost instantaneously, 
and in the other (D.A., whose previous cysto- 
urethrogram series is shown in the illustra- 
tions) the upper urinary tracts were emptied 
in two minutes except for a faint mural coat- 
ing which was still apparent at six minutes. 


The 2 children with megaureter without 
reflux, when examined by the “trap” film 
method showed iodide first appearing in the 
bladder after one hour and after twenty 
minutes respectively and even more pro- 
tracted emptying of the ureters. 


From these observations it was concluded 
that in the reflux group, there was no delay 
in emptying of the ureters and therefore no 
obstruction at the uretero-vesical junctions. 
In the group without reflux, emptying was 
protracted suggesting an obstructive mecha- 
nism in the lower ends of the ureters. 


CLINICAL PATTERNS OF THE Two GRoUPs 


Clinical findings in megaureter with reflux 


Symptoms typical of urinary tract infec- 
tions were present in 12 of the 13 cases 
the reflux group. In eleven, Escherichia Co!: 
was the causative organism, and in one the 
was a mixed infection including this « 
ganism. The infections were recurrent, in 
one occurring two to three times yearly fi: 
seven years, causing chronic ill-health, and 
requiring specific chemotheraphy to stop the 
attacks, and in others the infections had beva 
recurring for shorter periods (Table 1). 
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1e age of onset of infection varied from 
ten days to six years, though in 8 it was 
uncer two years. 


|nuresis by night and sometimes by day 
wa. a prominent symptom in 6 children, 
though in the remainder this information is 
not known, or is irrelevant owing to the early 
ages of the children. The enuresis was worse 
during attacks of pyuria. 


oin pain was a factor in only two cases, 
onc with and one without infected urine. 


Retardation in growth was apparent in 
three of these children, severe in one and 
moderate in two. 


(he blood pressure was normal for age in 
6 and not recorded or considered not re- 
liable in the remainder. The blood urea was 
normal in all except one in whom the figures 
of 59 and 52 mgms. per 100 cc. were regis- 
tered. 


This patient with the raised blood urea was 
severely retarded in growth. His case history 
is reported with illustrations by Higgins, 
Williams and Nash (1951). He subsequently 
died from pneumonia during his seventh year, 


but no post-mortem examination was carried 
out. 


The cause of death in the baby who pre- 
sented at ten days and died at forty days was 
severe urinary infection. No instrumental 
investigations were carried out before death, 
but on post-mortem examination the ureteric 
orifices were widely dilated and presented no 
evidence of obstruction. The calibre of the 
right ureteric orifice was 0.5 cm. and the 
intramural course was 0.1 cm, after which the 
lumen widened suddenly to 1.2 cm. The 
left orifice was 0.1 cm. wide, the intramural 
course was 0.1 cm. long and the ureter out- 
side the bladder was approximately 1.0 cm. 
in diameter. 


Clinical findings in megaureter without reflux 


The symptomatology of the group without 
reflux was confined in this series, admittedly 
too small to form a pattern, to intermittent 
haematuria in two cases and loin pain of 
fairly severe nature in one, as presenting 
symptoms. In two the urine was sterile and 
in the third there was pyuria, and the ,or- 
ganism was Escherichia Coli. In this child, 
a female, there was in addition to the haema- 
turia and pyuria, some vague loin pain and 


enuresis. The blood pressure was normal in 
one, and not recorded in two, and the blood 
urea was normal in all three. There was no 
retardation of growth. 


TREATMENT 


Megaureter with reflux 

In this group the pre-eminent objects of 
treatment were sterilization of the urine and 
removal of the residual urine content of the 
ureters and bladder. Selective chemotherapy 
was usually adequate to sterilize the urine. 
The removal of the residual urine was the 
most important factor in support of chemo- 
therapy and in prevention of recurrence of 
infection. This was adequately accomplished 
by “triple micturition” therapy. 


“Triple micturition” demands the co-oper- 
ation of the child. As shown on the X-ray 
series (Fig. VI), the bladder emptied com- 
pletely. after which the dilated ureters dis- 
charged some of their content within two 
minutes, back into the bladder. Further 
evacuation of the bladder still further 
emptied the urinary system, and a third mic- 
turition after two more minutes almost com- 
pletely emptied the system. The amounts of 
urine passed on each occasion in the triple 
micturition were usually very constant. By 
training the child to micturate on three suc- 
cessive occasions at the one sitting, with 
approximately two minute intervals between 
(four minutes for the total) it was found 
that the urinary system could be kept free of 
residual urine. 


In order to protect the kidneys from the 
mounting pressure of the bladder, triple 
micturition should be regularized by the 
clock to shorter intervals than would other- 
wise occur by natural stimuli; e.g., two- 
hourly intervals in the under four age 
group, three-hourly in the under eight, and 
four-hourly in the older children. 


For the very young children and babies 
where co-operation was not forthcoming, the 
infection was treated by chemotherapy. 
Observations of the progress of the dilata- 
tion of the calyces determines the need for 
further treatment. If there is obvious pro- 
gression of the dilatation, and if infection 
is chronic and cannot be controlled by 
chemotherapy, a temporary  supra-pubic 
drainage is indicated, though it was not per- 
formed in any subjects in this series. 
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Results of treatment 


Six girls between the ages of four and 
thirteen years with reflux megaureters have 
undergone the triple micturition regime for 
periods between one and two and a half 
years. Five have been entirely free of in- 
fection and are healthy children. All show 
a dramatic and most pleasing improvement 
in health beginning at the onset of triple 
micturition (Table 1). One child developed 
a recurrence of urinary infection, due in part 
to failure to carry out the regime faithfully. 
A seventh child who has had chronic pyuria 
for two and a half years has recently begun 
treatment and is now pus free for the first 
time. This child has been classed as mega- 
ureter with reflux because of the free reflux 
that occurs now, but originally two years 
previously she had had bilateral transvesical 
ureteral meatotomy performed. 
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Discussion 

The clinical subdivision of idiopa hi 
megaureters into the group with ves 
ureteral reflux and that without reflux de 
allocation of all their members to any 
subgroup of the current classifications wl 
lay down certain specific features as t 
criteria. The reasons for adhering to 
clinical subdivision are its application 
the “triple micturition” management wl 
has been successful in reflux groups and 
assistance in distinguishing those in wl 
obstruction at the vesico-ureteral junctior 
absent (reflux group) from those in wl 
it is present (non-reflux group). 


l 
hie 


From observations by cysto-urethrography 
on megaureter with vesico-ureteral reflux 
appears that the uretero-vesical junction 
incompetent. In megaureter without re! 


TABLE 1 


BILATERAL MEGAURETER WITH REFLUX 





Ser 


Age af onset of 
symptoms 


5 years 
1 vear 6 months 


1 year 6 months 


11 years 
2 years 3 months 
10 months 


1 year 4 months 


Age at time of 
triple micturition 
treatment and 

remarks 
11 years 8 months 


9 years 


9 years 


15 years 


4 years 


5 vears 9 months 


4 years 8 months 


Duration of triple 
micturition 
treatment 


year 3 months 


year 1 month 


weeks only 
1 year 7 months 


1 vear 6 months 


1 year 1 month 





Number of attacks of urinary 
infection prior to treatment by 
triple micturition 


Minimum 3 per year for six 
years 


Urinary infection for seven 
months and probably longer 


2-3 attacks per year for two 
years and attacks last two 
months 

More or less continuous infec- 
tion for two years 


Many attacks over fifteen 
months 

Continuous infection for six 
months 

6 attacks in six months sug- 
gestive of pyuria and pus 
found in last attack 


Number of attack 
subsequent | 
beginning of triple 
micturition 


Nil 





Megaureter without reflux 


In group two, the delay in emptying of 
the ureters in the presence of contractility of 
the ureters is presumed to be due to obstruc- 
tion at the lower ends, and should be treated 
by some form of conservative operation. If 
reflux occurs as a result of treatment, regular 
triple micturition by the clock may succeed 
in preventing infection. 


it is competent but even to the extent of 
hindering the passage of urine in its normal 
direction. Estimations of the emptying tines 


of the ureters in the latter group has sh 


considerable delay. 


wh 


Some of the reflux group fall into Group 


5 of the classification of Higgins, Will 


ms 


and Nash (1951) in which the criteria are 


bilateral megaureters with dilated patu 


ous 
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r-teric orifices which they describe as “ear 
npet” in type. 


Vith some variation in the description of 

ureteric orifices the non-reflux group 
uld fall mainly into the Group 4 in which 

criteria are a normal uretero-vesical 
iction and lower urinary tract. They des- 
be the radiological appearances of the 
rrow or normal calibre terminal segment 
the ureter as being up to an inch in length 
shorter and confined to the intramural 
‘ter. The radiological narrowing in these 
ildren lay in the intramural segment in 5 of 
6 ureters, and for approximately 0.5 cm. 
wer in the sixth. 


[he treatment suggested by these authors 

r Group 5, in which some of the reflux 
group fit, is sterilization of the urine. For 
Group 4, which probably includes some of 
the group without reflux in this series, 
sterilization of the urine and conservative 
surgery to the obstructive terminal ureter 
are the principles of treatment offered. 


Caulk (1923) relates the findings in a 
female patient aged 32 years with giant 
bilateral megaureters but with relatively 
degrees of hydronephrosis. The 
ureteric orifices were normal, the left ureter 
and bladder containing pus, Escherichia coli 
and staphylococci. The right ureteric speci- 
men was described as normal. From these 
observations one assumes that the megaureter 
on the right side at least did not permit 
reflux from the bladder in its original state 
but cysto-urethrography was not done to 
prove it. This patient would presumably 
fall into the group without reflux. Ureteral 
meatotomy appeared to improve the kidney 
function and ureteral emptying. 


Swenson et alii (1951) believe that mega- 
ureters are associated in some instances with 
“megalobladders.” In these patients the 
primary defect is ascribed to the bladder. 
diminution of the parasympathetic gang- 
m cells in the walls of the bladder causes 
iperfect detrusor function. These authors 
ite that “the patients usually had large 
inary residuals so that the ureters injected 
ine into the bladder with intravesical pres- 
res from two to three times higher than 
rmal.” They believe that the dilatation of 

: ureters was secondary to the bladder dis- 

« der with its raised intravesical pressures, 


and directed treatment to the bladder. Tem- 
porary supra-pubic drainage and then mic- 
turition at least 4 times daily aided by supra- 
pubic pressure to accomplish complete 
emptying of the bladder resulted in con- 
siderable reduction in the size of the ureters 
and improvement in these patients. 


Campbell (1952) divides megaureter into 
primary and secondary forms. Primary 
megaureter is characterized by relaxed im- 
mobile ureteral orifice, altered ureteral 
dynamics, wide ureteral dilatation predomi- 
nantly lateral, free vesico-ureteral reflux and 
no evidence of obstruction, neuro-muscular 
vesical disease or advanced infection. He 
claims that the primary type is rare, but 
that the criteria which are usually applied 
to this group conform to a secondary type 
of megaureter with neuro-muscular vesical 
disease which, in most instances, passes un- 


heeded. 


He ascribes the pathology described by 
Swenson et alii to this form of secondary 
megaureter and advises the same form of 
treatment. 


The uretero-vesical achalasia of Campbell 
would presumably fall into the megaureter 
without reflux group. Campbell (1951) 
emphasises the need for “trap” films taken 
between five and ten minutes or longer after 
retrograde ureterography to demonstrate the 
rate and extent of ureteral emptying. 


Difficulty has been experienced in this 
series in determining into what subgroup of 
the various classifications certain of these 


patients belong, particularly as cystometry 
investigations were not done. The subdivision 
of these patients into megaureter with and 
without reflux is radiological, and bears on 
the form of treatment to be applied rather 
than on the aetiology or the cystoscopic find- 
ings. It was found that residual urine in the 
reflux group was not due in these patients 
to lack of contractile power of the bladder 
which emptied itself completely, but due to 
partial refilling of the bladder by the rapid 
discharge of the reflux urine from the dilated 
ureters after micturition (Figs. VII and IX). 
This reflux occurred as the result of uretero- 
vesical junction incompetence. In the group 
without reflux, there was no residual, false 
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or true, in the bladder, but delayed empty- 
ing of the ureters suggested that the uretero- 
vesical junction was both competent and 
obstructive, though not apparent to ordinary 
tests, to the normal passage of urine into 


the bladder. 


SUMMARY 


Excluding the obvious obstructive and 
neuro-pathic causes of megaureters, there 
remains a group of bilateral megaureters in 
which ordinary urinary investigation failed 
to disclose a mechanical obstruction. This 
group is divided in this study by cysto- 
urethrography into megaureter with, and 
megaureter without, vesico-ureteral reflux. 


Cysto-urethrography in the reflux group 
demonstrated : 


(1) Complete emptying of the bladder (Fig. 
VI) and a normal urethra and bladder 
neck (Figs. III and IV). 


Bilateral incompeteace of the 
vesical junctions permitting —_ reflux, 
though not necessarily as free up one 
side as up the other, in the same 
patient (Figs. III] and IV). 


uretero- 


A filling defect in the column of iodide 
at the uretero-vesical junction (Fig. 


IV). 


That after evacuation of the bladder, 
the reflux content of the ureter was dis- 
charged quickly back into the bladder, 
even though unaided by gravity when 
the patient lay in the prone position 
on the table (Fig. VII). 


That complete evacuation of the urinary 
system could be brought about in the 
co-operative child by twe or three suc- 
cessive acts of micturition at intervals 
of two minutes (Fig. X). This proce- 
dure is called “triple micturition.” 


That after periods ranging between six 
and eighteen months, two patients 
showed progressive improvement in the 
dilatation, and the remainder showed no 
further increase in calibre or calyceal 
involvement. 


The more patulous the ureteric orifice on 
cystoscopic examination the more free was 
the reflux, but apparently normal orifices 
also permitted reflux in this group. The 


THE AUSTRALIAN AND NEW ZEALAND JOURNAL OF SURGERY 


uretero-vesical junction in this group wis 
either completely or partially incompeteit. 


Treatment, apart from selective chem». 
therapy to sterilize the urine, was aimed at:- 


(1) Removal of residual urine. This wos 

obtained by triple micturition in the 
co-operative child. 
Protection of kidneys from back-pres- 
sure. The kidneys were shielded froin 
the mounting pressures of the filling 
bladder by encouraging frequent reguler 
“by the clock” micturition. 


Over periods between one year and two 
and one-half years six patients were treated 
by this regime. Urinary infections were 
eliminated completely in five, and in the 
sixth, one short recurrence occurred (Table 
l). 


On micturition cysto-urethrography, vesico- 
ureteral reflux was not demonstrable in the 
second group, but the bladder, bladder neck 
and urethra were radiologically normal. 
There was no vesical residual urine. The 
ureteral orifices were normal or enlarged 
and presented no obstruction to catheters. 
The uretero-vesical junction was competent 
in all 6 ureters. 


On examination of the ureters by intra- 
venous pyelography and retrograde uretero- 
graphy, there was change in shape suggestive 
of peristaltic activity. 

In 2 untreated children observed 
periods of two to five years, there was 
definite progression of the ureteral, pelvic 
and calyceal dilatation. 


over 


Obstruction at the uretero-vesical junction 
was suspected by obliteration of the column 
of iodide at or immediately proximal to the 
intramural course and by considerable delay 
in the emptying of the ureters after retro- 
grade injections of iodide. This delay was 
estimated in only 2 patients, but in both it 
exceeded twenty minutes. 


Delay in emptying in the presence of pe 
stalsis suggested an obstruction in the ureter 
vesical junction region of the megauret 


without reflux. If after conservative surge 
upon the uretero-vesical junction, urete: 
reflux occurs, triple micturition may help 
the elimination of residual urine in | 
urinary tract. 





No. I. Bladder containing 3 ounces 16 per cent. FILM No. II. Bladder containing 6 ounces and no effort made 
Uriodone showing free reflux up left ureter. to micturate. Left ureter is emptier than in Film No. 1. 


Showing distribution of iodide 30 seconds after 
i The ureters 
and pelves are partially emptied and the bladder is filling. 


LM No. \\. Showing air bubble in empty bladder immedi- FILM No. VII. 

ely after sation of micturition. The ureters and pelves micturition terminated as seen in Film No. VI. 

€ distende to capacity and the lower ends of the iodide 

blumns are bruptly terminated at approximately the sites 
of entry into the bladder wall. 
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FILM No. III. Bladder contains 6 ounces and micturition FILM No. IV. Showing bilateral ureteric reflux and norm: 
begun. Left ureter as before, and urethrogram normal. urethrogram The lower end of the left ureter is constricte 
at its intramural portion. With the sustained effort 
micturition the reflux distends both ureters. 
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FILM No. VIII. Showing distribution of iodide immediately FILM No, 


IX. Three minutes after No. VI, the ureters | 
after further few cubic centimetres passed. The bladder 


lave 


is discharged most of their content into the bladder. 
again empty but iodide is still in moderate quantity in the 
upper urinary tract. 
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pelves and calyces distended to capacity. 


FILM No. 


size and ureters and 
Normal urethrogram. 
Normal! opening of bladder neck. 


V. Bladder decreasing in 


X. Three minutes after No. IX, a further 10 ce. 
of urine were passed and this film demonstrates that practically 


the whole urinary tract has been emptied. 


MICTURITION CYSTO- 
URETHROGRAM 
D.A., FEMALE AGED 7 YEARS 
Ficures I-X 


Micturition cysto-urethrogram series 
showing ureteral reflux in D.A., female. 
aged 6 years 5 months. This series of 
pictures is representative of the findings 
in megaureter with vesico-ureteral re- 
flux. See explanatory captions under 
the roentgenograms I-X. 


Case history of D.A.—A twin. One 
previous attack of pyuria aged two 
years, and has had some enuresis and 
pain in the left loin since then. Well 
until aged 5 years 9 months. Then 
develeped frequency, scalding, shivers, 
anorexia and fever with mild pain in 
left loin. The lower poles of both 
kidneys were palpable. The left was 
slightly tender. The bladder 
palpable. Blood pressure 120/70 mm. 
of mercury and blood urea 23 
per 100 cc. The urine contained 
and Escherichia coli. In_ past 
months practically continuous urinary 
infection and has lost 9 lbs. Her weight, 
when seen at 5 years 9 months, was 343 
lbs. and height 46 inches. Cysto- 
urethrography was performed at age of 
5 years 9 months, and again at 6 years 
5 months. Both series show same fea- 
tures except freer reflux up the right 
ureter in this, the later, investigation. 


was not 


mgms. 
pus 
five 


Cystoscopy revealed a winking iris- 
like incompetent left ureteric orifice. 
and the right orifice practically normal 
except at time of discharge of urine 
when a small black centre betrayed an 


enlarged ureteral lumen. Catheters 
were introduced into each ureter with 
ease, and after injection of 10 cc. of 
12.5 per cent. sodium iodide into right 
and 25 cc. into the left, the ureters 
emptied within five minutes. The intra- 
venous pyelogram showed good concen- 
tration of iodide in five minutes on both 
sides with slight clubbing and hypro- 
nephrosis at fifteen minutes on the left 
side. Iodide appeared in bladder at 
five minutes, There have been no recur- 
rences of urinary infection during the 
past year since the beginning of triple 
micturition. 
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RECURRENT CHOLEDOCHOLITHIASIS AND 
OBSTRUCTIVE AND PANCREATIC PROBLEMS 
AFTER CHOLEDOCHOTOMY* 


By KennetH W. STARR 


Sydney 


N 1947 certain disquieting facts attended a 

review of 384 cases requiring biliary 
surgery. In 260 cases treated in the years 
1947-1952, an attempt was made to correct 
these unsatisfactory sequelae. 


In the first series of 384 cases (treated 
personally or seen in consultation) prior to 
1947, choledochotomy was performed in 92 
instances. The usual procedure in these cases 
was followed and the ampullary end of the 
duct was dilated to about 8 mm. and ortho- 
dox drainage was instituted by catheter or 


T-tube. 


It was evident that tubal drainage was an 
imperfect solution to the problem of curing 
pathological states of the common bile duct 
because drainage difficulties, recurrence of 
obstructive jaundice and the persistence of 
pancreatic pain accounted for certain un- 
satisfactory results. 


DIFFICULTIES IN TUBAL DRAINAGE 


Firstly, tubal drainage was not always 
certain drainage because 5 post-operative 
cases of obstructive jaundice were encoun- 
tered (one personal case and four seen in 
consultation) in which removal of the tube 
resulted in rapid resolution of the jaundice. 
Further, two cases of post-operative biliary 
peritonitis were seen in consultation. Both 
patients had indwelling tubes in the common 
duct. Both proved fatal. 


Secondly, two cases of irremoveable T-tube 
were encountered, both requiring a difficult 
laparotomy with wide ductal exposure for 
their removal. 


*Based on lectures delivered before the Mayo 
Foundation, Rochester, Minnesota, U.S.A., Guy’s 
Hospital Medical School, London, and before the 
Annual Victorian State Meeting of the Royal Aus- 
tralasian College of Surgeons. 


Thirdly, in one case of prolonged obstr ic- 
tive jaundice due to multiple ductal stones, 
the fluid and electrolyte loss from excessive 
biliary drainage was such that it contribute 
to a fatal issue from acute dilatation of 
stomach. 


Fourthly, 4 cases of stricture of the d 
at the site of tubal drainage were include 
in this series and although such cases are 
not as formidable as complete severance, 
they are nevertheless unpleasant and of un- 
certain prognosis. 


Fifthly, 15 cases required further laparo- 
tomy for obstructive jaundice, while in onl; 
5 of these were stones found. 


RECURRENT OBSTRUCTIVE JAUNDICE 


The recurrence of obstructive jaundice in 
these cases presented in three ways: 


1. Painful obstructive jaundice, the fea- 
tures being indistinguishable from th: 
of impacted stone in the common } 
duct (7 cases. 3 with stones). 


2. Quiet, painless recurrence of jaund 
suggesting neoplastic obstruction of the 
ampulla (4 cases). One of th 
patients presented a large number 
stones in the duct at the origir 
operation, despite their absence fro: 
the gall-bladder, and a similar state 
the second operation. 

3. Subclinical jaundice with occasio 
bouts of biliuria and a persistently h 
blood bilirubin (4 cases). 


The findings at these operations are © 
known: 
(a) There are stones in the duct or g 
bladder, or both, or neither. 


(b) The duct may be inflamed, dilated 
normal in appearance and size. 
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The accumulation of stones in the duct 
may even be revealed radiologically while 
there are no stones demonstrable in the gall- 
blad ler, and this obvious ductal involve- 
mer leads one to the conclusion that in 
thes: cases the ductal stones are not dis- 
pla d gall-bladder stones. The finding of 
mary liver stones in one fatal case (cholan- 
gitis! supports this. 


A | these cases, however, manifested one 
con mon sign. The ampullary end of the 
comnon bile duct was indurated and ine- 
lasti'c when the ductal dilator was passed. 
In -ome, the fibrous state at the lower end 
had also involved portion of the head of the 
reas. In these cases ductal stones appear 
to be due to biliary stasis associated at first 
with oedema and spasm, and later with 
fibrous stricture at the ampullary end of the 


pal 


duct. 


In the second series of cases, therefore, an 
attempt was made to perform choledochotomy 
without external biliary drainage and to 
obviate recurrence of ampullary obstruction 
by division of the strictured area or by 
short-circuiting the bile, or both. Choledo- 
chotomy was required in 66 cases (25.4 per 
cent.) and to these cases the principle of 
internal biliary drainage was applied. 


That it was safe to close the common bile 
duct after choledochotomy and ampullary 
dilatation has been well known to Australian 
surgeons for more than fifty years as the 
result of the teachings of the late Sir 
Alexander McCormick, of Sydney. A drain 
is led down to the site of ductal closure for 
a few days, but the external loss of bile in 
these cases is negligible. This method was 
used if the sphincter was yielding and elastic 
(10 cases). 

If, on the other hand: 

1) the sphincteric region was indurated 
or inelastic, 


b) this induration spread into the pan- 
creatic head when palpated over the 
probe, 

‘) pancreatic features were prominent 
in the history; 


the: internal biliary drainage was provided. 


Three methods of internal biliary drainage 
were available. Because cholecyst-enteros- 
tomy was prevented by previous cholecystec- 
tomy and because calculous (or non-calcu- 
lous) obstruction of the cystic duct may 
vitiate the short circuit (as was encountered 
in two cases), there remained division of the 
strictured area (trans-duodenal choledocho- 
tomy, sphincterotomy) or short circuit by 
choledocho-duodenostomy (or both com- 
bined ). 


10 cases | Included 6 
| combined 


Trans-duodenal 
choledochotomy 


Choledocho- 


duodenostomy 44. cases 


The latter method has been the method of 
choice in 105 cases till December, 1952. for 
varied conditions (injuries, fibrous and neo- 
plastic stricture of the common bile duct, 
etc. ). 


There are no cases of cholangitis or 
calculus formation in the cul-de-sac below 
the short circuit following either procedure, 
and these operations are apparently well 
suited to improve internal biliary drainage. 
The surgeon should therefore, in my view, 
adopt the principle in the fashion best suited 
to his own experience. The operation of 
choledocho-duodenostomy may be rapidly 
and accurately performed with very little 
modification of routine techniques, it does 
not much prolong the usual operation, and 
it affords a shorter period of external biliary 
drainage, thus shortening convalescence. 
With small bile ducts, the trans-duodenal 
operation alone seems preferable for tech- 
nical reasons, the short circuit being well 
suited to dilated ducts. The fact that none 
of these patients have required subsequent 
laparotomy for obstructive jaundice _indi- 
cated either that the fistula remains open as 
required, or that the sphincteric induration 
has to some degree resolved. 


The technique used is that advocated by 
McCarrich for stricture of the common bile 
duct. The anastomosis is carried out with 
equal facility whether the opening in the 
duct is longitudinal or transverse. The im- 
portant points are: firstly, that the incision 
in the bile duct and that in the duodenum 
should be in juxtaposition and so placed as 
to avoid tension; secondly, that delicacy of 
mucosal apposition determines the success of 
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the anastomosis; thirdly, that widespread 
stripping of the bile duct will result in 
ischaemic necrosis of the duct (cholangitis 
obliterans), a circumstance which is not un- 
expected when the tenuous blood supply of 
the duct is studied (Shapiro and Robilliard) ; 
and fourthly, that the anastomosis must be 
adequately covered by peritoneum. To 
achieve this, the seromuscular layer of the 
juxtaposed duodenum is incised for a length 
equal to that of the duct incision. The 
prolapsing mucosa is withdrawn until a 
mucosal knuckle is prominent. This is partly 
removed so that the mucosal aperture will 
correspond in size with the ductal stoma. 
The tendency is to make it too large. The 
mucosa and seromuscularis are joined to the 
posterior ductal edge with one layer of inter- 
rupted 0000 silk or braided nylon. The 
anterior layer is joined by interrupted in- 
verting sutures of similar material and the 
suture line rendered watertight with an over- 
lying layer of peritoneum and seromuscularis. 
Drainage through a stab wound down to the 
anastomotic site is alone necessary and the 
tube may be rapidly withdrawn when external 
biliary drainage ceases. 


PANCREATIC PROBLEMS 


Although the recurrence of obstructive 
jaundice was obviated at least during the 
period of the review, pancreatic features were 
indifferently relieved. In the second series, 
22 such cases presented de novo, or in 
association with biliary disease, or following 
choledochotomy. They fell into two groups. 
The first group (12 cases) were mainly older 
(fifth and sixth decades) and suffered mild 
symptoms which improved on the adminis- 
tration of pancreatic extract. The features 
were those of pancreatic insufficiency accom- 
panied by occasional pain in the back and 
tenderness over the tail of the pancreas. 


The second group (10 cases), predomi- 
nantly younger, suffered from severe sub- 
acute recurrent pancreatitis. The diagnostic 
criteria of this condition are: 


(1) severe subcostal pain resembling 
biliary pain but differing in three 
respects: 

(a) the attack is frequently more pro- 
longed and may last 2-3 days, 
whereas biliary colic rarely lasts 
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longer than one day. (It sh 
be noted that both types of 
may terminate in obstruti 
jaundice). 
the pain is more left sided ‘hay 
biliary pain and passes through 
to the centre of the back. 

(c) the tail of the pancreas is te 
(rarely the head). 

(2) the serum amylase is often, but 
always, raised during the attack. 


It is important to exclude penetra 
duodenal ulcer as the pancreatic feat 
may be readily confused with pancreatiti 
Moreover, the symptoms are aggravated 


pregnancy and even by the menses. 


The severity of 
assessed thus: 


these symptoms 


(1) Laparotomy had been contemplated 
or performed because: 

(a) a mistaken diagnosis of perfor- 
ated peptic ulcer had been made. 
acute pancreatitis had supervened 
upon an attack of subacute pan- 
creatitis. 


(b) 


Large doses of sedative were required 
daily during the exacerbations. 


Remissions between the attacks had 
become shorter so that daily symp- 
toms were present necessitating seda- 
tives. 


Complete resolution was rare, and the 
wretched state of the patients induced them 
to agree readily to any prospect of relief. 
“For the chronic disability and invalidism 
from severe persistent pain, any surgical 
procedure that promises relief is wort! 
trial” (Comfort, 1948). 


It was considered that if fibrosis of 
ampullary end of the common bile ¢ 
had been responsible for the recurrence 
obstructive jaundice a similar state m 
account for the associated severe pancré 
symptoms, and upon this assumption 
investigation was undertaken of the ori 
of the pancreatic duct. A demonstr: 
stricture of the orifice was encountere 
Case 1 (1948) and the dramatic resul! 
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its (ivision associated with the provision of 
free internal drainage of the bile led to 
ition of the operation in a further 9 
The contrast between the subsequent 

of the successful undertakings and the 

res was so marked as to encourage 


ntation of the results and speculation 
upon the implications. 


supraduodenal 
choledochotomy 


transduodenal choledochotomy 


removed 


pancreatic orifice 


normal 
rim of ampulla 


<<. Marginat ete 


FIG. I. 
orifice. 


[he operation for pancreatic duct stric- 
ture may be performed through either the 
Kocher’s subcostal or paramedian incisions. 
The former has afforded entirely satisfactory 
approach for mobilization of the hepatic 
flexure, exposure of the bile duct and the 
trans-duodenal operation which is the point 
of maximum difficulty. In a recent case, an 
abdomino-thoracic incision along the 9th 
rib was used with a view to the right lateral 
retro-peritoneal duodenostomy in order to 
effect a more direct approach to the ampulla. 
The only reward for this enterprise was a 
duodenal fistula on the 9th day, and a dis- 
charging sinus for 9 weeks from which a 
small piece of celery was eventually re- 
covered. Exploration of the abdomen is 
next necessary. No success in finding the 
ducts has attended those cases in which the 
difluse fibrosis of. chronic pancreatitis is 
present, indicating that splanchnicectomy 
should be undertaken if pancreatic pain and 
difiuse pancreatic fibrosis coexist; i.e., when 
the pancreas is shrunken, small and hard. 
Th. bile duct is exposed (without stripping) 
an! opened in a longitudinal fashion, im- 
meliately above the duodenum. A malleable 
probe is introduced. For this purpose the 


4. 


Operative plan for division of stricture of pancreatic 


8 mm. Mayo’s malleable bile duct probe is 
preferred. The end should be curved for- 
ward so that when it lies in the ampulla, this 
latter segment of the duct is lifted forward 
towards the anterior duodenal wall. The 
duodenum can then be appropriately opened 
in a longitudinal direction and the ampulla 
exposed and incised. Care should be exercised 
at this stage, if the following complications 
are to be avoided. 


(1) Excessive Opening of the Ampullary 
Duct 

About 1-1.5 cm. is adequate. 
Further opening of the duct in 
one of the patients (Case 3) 
led to brisk arterial haemorr- 
hage from the arterial arcade. 
It was extremely difficult to 
stop, and was complicated by 
a retro-peritoneal haematoma 
resulting in an infected col- 
lection behind Morison’s 
pouch which required drain- 
age and prolonged convales- 
cence. 


sete = deviece 


(2) Failure to Open the Ampulla Itself 


It is very easy to open the distal duct 
and leave the rim of the ampulla intact. In 
this event a marginal opening of the pan- 
creatic duct may be missed. This error 
should be suspected if the orifice is not 
visible in the more common site about 5-15 
mm. up the left face of the ampullary bile 
duct. It may be worthy of comment at this 
stage that the duct will be found in this 
site in 85 per cent. of cases, and in the 
marginal site in 11 per cent. The localized 
induration about the ampullary duct is such 
that in very few cases must the higher duct 
of Santorini be involved. Therefore, unless 
the ducts are readily seen in the left or 
marginal positions, splanchnicectomy may 
be required later. 


(3) Haemorrhage 

Persistent haemorrhage obscures the field 
and renders the location of the pancreatic 
orifice very difficult. A fine sucker, the use 
of the diathermy needle to divide the ampulla, 
the insertion of fine guy sutures to retract 
the edges and to afford a view of the ampul- 
lary bile duct have been found very helpful 
in this operation. 
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The orifice of the pancreatic duct may 
admit a very fine probe for a short distance 
(1-3 mm.) or the orifice itself may be 
stenosed. The blade of a fine knife is 
passed into the duct and the distal 1 cm. of 
duct divided. It is then found that a much 
larger probe (3 mm.) may be gently passed 
for 5-7 inches up the duct. It must be 
remembered that the duct proceeds cephalad 
for about 1-1.5 cm. before turning to the 
left into the pancreatic neck and body. There 
is now evident a ridge of pancreatic tissue 
between the opened pancreatic and common 
bile ducts. This should be removed so that 
the ducts will have unimpeded drainage 
into the duodenum. 


The next problem will be met by each 
surgeon in accordance with his interpretation 
of the underlying pathological state. It will 
be noted from the case protocols that the 
patients appear to manifest chronic chole- 
cystitis, hepatitis, ampullary fibrosis, diffuse 
pancreatic fibrosis, or localized ampullary 
fibrosis about the pancreatic duct orifice. 
If these varied fibrotic states are allied, the 
thesis of Womack (1944) (that cholecystitis 
is an obstructive and not an infective disease ) 
may be integrated into a wider picture of 
pancreatico-biliary cirrhosis. The temporary 
incidence of severe pancreatic pain after 
ampullary impaction of a stone or insertion 
of a T-tube (see footnote) invokes a pre- 
ference for short-circuiting of the bile above 
the area of operation until local swelling 
subsides. It is for this reason that internal 
biliary drainage by choledocho-duodenostomy 
has been freely employed in these cases. The 
failure of free internal biliary drainage alone 
to relieve pancreatic distress in this small 
series is not unique (Comfort, 1948; Gambill, 
1949). The post-operative convalescence of 
these cases is mostly very quiet. A tube 
is led down to the duodenal anastomosis lest 
bile escape. The extent of biliary drainage 
depends chiefly upon the efficiency of the 
ampullary drainage of bile. Where the duo- 
denum has been opened longitudinally and 
closed transversely through its anterior peri- 
tonealized surface, no fistulae have occurred. 


One such case appears worthy of mention. The 
operation was successfully carried out by a col- 


league, T-tube drainage being employed. Death 
occurred on the tenth day from secondary haemorr- 
hage (melaena) from pancreatic vessels. 


THE AUSTRALIAN AND New ZEALAND JOURNAL OF SURGERY 


Two post-operative complications were en. 
countered. Firstly, duodenal fistula i) 
lateral duodenotomy. Secondly, retro-y ri. 
toneal haematoma from pancreatic haem »rr- 
hage when wide opening of the bile duct was 
employed. 


The dramatic and continued improven ent 
of the successful cases, the increase in aj, pe- 
tite and weight, the freedom from _ p.in, 
dyspepsia and discomfort are very impres-ive 
and obviously demand prolonged investi- 
gation. 

SPECULATION 


Reference may again be made to the possi- 
bility of a diffuse fibrosis in the pancreatic 
and biliary apparatus. The most frequent 
manifestation of this condition is in the gall- 
bladder, but it may present on occasions in 
the liver, pancreas or common bile duct 
especially at its lower end. The incidence 
of ampullary fibrosis appears to develop 
slowly in association with preceding biliary 
disease, or may present, in a younger group 
of patients, as a primary disease. In all 
these severe cases disease of the pancreatic 
duct was attended by biliary tract involve- 
ment, although this was not always evident 
until laparotomy was undertaken. 


The similarity of the histological picture 
to that of rheumatoid arthritis (Littler and 
Ellis, 1952), the minimal histological lesions, 
the slowly progressive nature of the disease 
and its intimate relation to the entire biliary 
apparatus again brings forward the propo- 
sition that pancreatico-biliary fibrosis is a 
disorder of the hormonal metabolism. In 
this regard the conclusions of Womack 
(1944) may be worthy of reiteration. Chole- 
cystitis is infrequent in children, is more 
frequent in women and people of certain 
habitus, and may be familial and aggravated 
by pregnancy. The bile affords the same 
bacteriological picture in obstructed and 
normal gall-bladders, and the experimental 
evidence supports the theory that cholecys tis 
is an obstructive disease probably associaied 
with an action of the bile. The recent occ ur- 
rence of subacute pancreatitis of sey re 
degree in a young woman three years ater 
choledocho-duodenostomy for divided c¢ m- 
mon bile duct appears to exonerate the } le. 


It may be no coincidence that the s ‘es 
of maximum fibrosis at the ampulla anc in 
the pancreas are the most fruitful areas or 
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caro noma, while the remainder of the bile 
duc's and the gall-bladder are less fre- 
quetly, and the liver rarely involved. 


1938 Lahey suggested that we had 
ent red the third stage of surgery for biliary 
stoves. In the first stage, stones were re- 
mo.ed by cholecystostomy, in the second 
sta.e removal was effected by cholecystec- 
tony, and in the third stage stones were 
souzht and removed from the entire biliary 
tre It is not too extravagant to suggest 
that the fourth stage is now occupied by 
tackling the problems arising from associated 
biliary and pancreatic disease. That course 
could lead us to the fifth stage in which we 
know the cause of gall-stones. 


ILLUSTRATIVE 


Case Histories 
Cas 


H.G., male, aged 28 years. For four years had 
been having attacks of pancreatic pain, which re- 
sulted in acute exacerbations in 1946 and 1948, 
when laparotomy was required for a mistaken diag- 
nosis of perforated peptic ulcer. At each laparotomy, 
acute pancreatitis was discovered. In the intervals 
between attacks he was sick every day, and for 
nine months had been incapacitated by pain requir- 
ing a daily sedative. 


On 12th September. 1948, laparotomy was _per- 
formed and supra-, and trans-duodenal choledo- 
chotomy was employed to expose the pancreatic 
orifice. The orifice refused a very fine probe until 
the stricture was divided, when the entire duct 
could be freely probed with a small dilator. A 
strawberry gall-bladder was found and _ internal 
biliary drainage was instituted by anastomosing the 
duodenum separately to the common bile duct and 
the gall-bladder. These free openings were con- 
sidered necessary in view of the fibrotic state of 
the ampullary end of the common bile duct. This 
fibrosis extended into the head of the pancreas. 


[he result in this operation was dramatic and 
has been maintained for four years. There are no 
residual symptoms and no sedative is required. He 
has put on 21 Ibs. in weight. 


Case 2 


S.B., female, aged 26 years. Had a cholecystec- 
tomy in 1948 for gall-stones. At this operation, a 
larze anterior duodenal ulcer was noted. Pyloric 
obstruction occurred in 1949 and partial gastrectomy 
was performed. In 1950 a ruptured ectopic gestation 
required urgent operation. For six months subse- 
quent to this operation, pancreatic pain became 
increasingly severe, requiring a daily sedative with 

vhia during the exacerbations. On 15th January, 
supra-, and trans-duodenal choledochotomy 

wa- employed to expose the pancreatic orifice, which 
wa: found to be strictured and could be readilv 
pas-ed by a large probe after division. Internal 


biliary drainage by choledocho-duodenostomy was 
used on account of the fibrosis of the ampullary 
segment of the bile duct. The pancreatic fibrosis 
was limited to the head, but hepatic fibrosis was 
marked. 


The feeling of well-being and appetite in this 
patient has now been maintained for eighteen 
months and she has put on 28 lbs. in weight. She 
requires no sedative.* 


Case 3 


F.C., female, aged 56 years. Had a cholecystec- 
tomy in 1939, no stones being found. In 1942, on 
account of obstructive jaundice, the common bile 
duct was explored, but no stones were found. In 
1947, a further exploration was undertaken for 
obstructive jaundice, no stones being found, and an 
indwelling T-tube was used to drain the common 
bile duct for four months. In 1949, severe pan- 
creatic pain supervened, morphia being required 
weekly for two months, prior to laparotomy. On 
18th May, 1949, supra-, and trans-duodenalcholedo- 
chotomy was performed, but the pancreatic duct 
orifice was not found in the usual position, about 
1 cm. from the rim of the ampulla on the medial 
face of the distal end of the common bile duct. 
It was then found that the rim of the ampulla had 
not been divided properly and when this had been 
done a marginal orifice of the pancreatic duct 
immediately came into view. The stricture was 
situated about 2 mm. inside the orifice. It was 
divided, the duct was probed and internal biliary 
drainage provided by choledocho-duodenostomy. 


The high incision in the common bile duct which 
failed to open the rim of the ampulla, also led to 
considerable haemorrhage from the arterial arcade. 
This was difficult to control and resulted in a retro- 
peritoneal haematoma, which required drainage by 
resection of the right 12th rib. This procedure was 
followed by pulmonary aatalectasis and abscess 
formation supervened, with the result that her con- 
valescence was prolonged to five months, on account 
of drainage of a pyo-pneumothorax. There has been 
some pain at the site of the thoracotomy, but no 
evidence of pancreatic pain or discomfort. She has 
put on 70 lbs. in weight. 


The interesting feature of this case was that the 
microscopic evidence of fibrosis was well marked 
about the orifice of the pancreatic duct. This is an 
unusual finding. The distal end of the bile duct 
was inelastic, with some fibrosis spreading into the 
pancreatic head and marked involvement of the 
liver. 


Case 4 


J.A.. male, aged 35 years. Had a two years 
history of dyspepsia, and during the previous three 
months he sustained 3 attacks of severe colic, re- 
quiring morphia. These attacks were regarded as 
biliary colic, but they were mainly left-sided and 
in the back, persisted for two or three days at a 





*This patient suffered recurrence of symptoms 
in March, 1953, while pregnant. Hysterotomy was 
performed with relief. 
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time, and were resistant to morphia. The Graham’s 
test revealed a stone at the neck of the gall- 
bladder. The amylase test revealed a high level, 
twice normal. 


It was decided, therefore, to explore the pan- 
creatic orifice, and, with this in view, on 16th June, 
1949, a right abdomino-thoracic incision along the 
9th rib was employed and the duodenum opened 
retro-peritoneaily. The exposure from this view 
was not better than that obtained by anterior 
laparotomy, and it was complicated by a duodenal 
fistula which prolonged his convalescence for nine 
weeks, until a piece of celery was eventually dis- 
charged. Strawberry gall-bladder without stones and 
marked fibrosis of the liver were present; the 
pancreatic orifice was strictured and was found in 
the normal medial position. Internal biliary drain- 
age was provided by choledocho-duodenostomy. 


This patient has been well for over two years, 
has put on 21 Ibs. in weight and has no symptoms. 


Case 5 

R.K., male, aged 37 years. Was in hospital for 
treatment of pulmonary tuberculosis. After three 
months of pancreatic pain he developed an obstruc- 
tive jaundice. After three weeks, on 15th February, 
1949, laparotomy was undertaken and the obstruc- 
tion was found to be due to a diffuse pancreatic 
fibrosis. Supra-, and trans-duodenal choledochotomy 
was performed, but no evidence of the pancreatic 
orifice could be found in the indurated pancreatic 
head. Choledocho-duodenostomy was employed to 
provide free drainage. After operation, no further 
jaundice occurred. The persistent pancreatic features 
which preceded the attack of obstructive jaundice 
have continued with exacerbations which require 
morphia. Splanchnicectomy was therefore under- 
taken with prompt relief for four months, followed 
by a recurrence of symptoms. 


Case 6 


J.L., male, aged 43 years. Had a cholecystectomy 
in 1932 for cholecystitis without stones. The fibrotic 
state of the liver was marked and biopsy was 
The plasma and round cell infiltration 
that a tentative diagnosis of tertiary 
syphilitic hepatitis was made, and a course of 
iodides and bismuth administered. The symptoms 
remained mild until 1947, when pancreatic features 
commenced. The exacerbations of pain were so 
marked that morphia was required during the 
attacks and he was incapacitated. Laparotomy was 
undertaken on 10th March, 1949, marked fibrosis 
of the liver was evident and a biopsy was per- 
formed. Supra-, and trans-duodenal choledochotomy 
was used to expose the orifice of the pancreatic 
duct, the stricture was revealed, the duct probed 
and choledocho-duodenostomy performed. A marked 
fibrosis of the ampullary end of the bile duct 
was present and histologically demonstrable. The 
report on the liver biopsy was much the same as 
that obtained in 1932. 


There has been no recurrence of pancreatic 
symptoms and he is able to work, although he 
complains of occasional right-sided discomfort with 
flatulence aggravated by a fatty diet. No sedatives 
are required and he has put on 10 lbs. in weight. 


performed. 
was such 
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Case 7 

H.M., female, aged 37 years. Had a cholecy 
tomy in 1947, but no stones were found. Se 
pancreatic pain commenced in 1949 and laparot 
was undertaken on 12th November, 1949. Dif 
pancreatic fibrosis was discovered, the ampul 
end of the common bile duct being so he: 
involved that the pancreatic orifice could not 
found in the indurated tissues. There was mai 
fibrosis of an enlarged liver. Choledocho-duod: 
tomy was performed. The pancreatic sympt 
persisted for six months and then commenced 
subside. Serum amylase levels, which were 
siderably raised in the attacks, following opera 
returned to normal, but dyspepsia continued. Chi 
was administered orally during the eighth to n 
post-operative months, with marked improvem 
and she is now well and requires no sedati 
although a fatty diet still produces marked sy 
toms of flatulence. 


Case 8. 

H.D., male, aged 63 years. Had a cholecystect: 
for stones in 1939. Flatulence and dyspepsia « 
tinued after the operation and pancreatic featu 
appeared in 1949. These became severe during 
six months preceding operation, the exacerbati 
requiring morphia. On 18th August, 1950, lap 
tomy was performed and supra-, and trans-duod 
choledochotomy enabled a stricture of the p 
creatic duct orifice, situated in the normal positi 
to be divided and the duct probed. There 
marked fibrosis of the ampullary region of 
common bile duct and _ pancreatic head, a 
choledocho-duodenostomy was performed. The hi 
logical picture demonstrated the fibrosis, an unus 
finding. This patient has been well since operat 
and requires no sedatives. Dietary indiscreti 
especially with fats, can, however, produce sey 
dyspepsia. 


Case 9 


J. MeM., male, aged 53 years. Has had sympt 
of pancreatic insufficiency with fatty diarrhoea 
twenty years. He has taken large amounts 
pancreatic extract under medical advice during 
last decade, without relief. Severe pancreatic p 
commenced fifteen months previously. The exa 
bations occurred each four to six weeks and requi 
morphia. They were preceded by attacks of fa 
ness, flushing and fullness, and tachycardia, al 
twenty minutes after commencing his meal. 
was forced to lie down until the attacks pas 
off and although no operation had been perfor: 
on his stomach, the history of these incidents 
many of the features of the “dumping” syndr 

In January, 1951, he had a very severe attach 
pain, and laparotomy was performed as an urgé 
with the diagnosis of peri-gastric abscess follow 
a perforated peptic ulcer. Pancreatitis was fo 
and the abdomen was closed. 


On 15th July, 1951, laparotomy was there 
undertaken, a strawberry gall-bladder was discove 
with induration, about the lower end of the 
mon bile duct and pancreatic head. 


and trans-duodenal choledochotomy was empk 


It was there- 


fore decided to explore the pancreatic orifice; suj 2-, 
d. 





RECURRENT CHOLEDOCHOLITHIASIS 


Stri ‘ure was demonstrated at the orifice of the 
duct which was found in the normal position. 
Cho -docho-duodenostomy was performed for in- 
biliary drainage. This patient has been well 
operation, no sedatives are required. He finds 
he must be careful of his diet, chiefly on 
acc unt of flatulence and dyspepsia. The features 
of ‘ne “dumping” syndrome have disappeared, he 
has put on 10 Ibs. in weight. 


During the years 1937-1941, he had had four 
ope:ations for pansinusitis (including the frontal 
He is bothered by headaches and post- 
nas.! discharge. After consultation with his oto- 
rhino-laryngolosist palliative treatment has been 
inst tuted in an attempt to improve flatulence which 
ma) be due to a secondary gastritis. 


ter! 
sil 
the 


sinu-es). 
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ADDENDUM 


\s at 30th June, 1953, the satisfactory 
results in this series have maintained their 
progress (Cases 1, 3, 4, 6, 8). Case 2 con- 


tinues to complain of occasional pain, but 
refuses splanchnic injection and is considered 
by colleagues to be a psycho-neurotic. Case 
7 remains well on choline therapy and Case 
9 is to be subjected to a course of irradiation 
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for his pansinusitis. Five new cases can now 
be added, four of which are now symptom- 
less for periods of less than eighteen months. 
Case 15 unexpectedly perished of an un- 
known cause on the sixth post-operative day. 
She developed sudden and dramatic hypo- 
tension and oliguria without warning on the 
late second post-operative day which re- 
sponded to blood transfusion and Cortisone 
for twenty-four hours, but not to transfusion 
alone. She was apparently well and ambu- 
latory when she died. Post-mortem was re- 
fused. It is presumed that death was due 
to pulmonary embolism. 
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THE SIGNIFICANCE OF NIPPLE DISCHARGE 


By J. FRemin 


Department of Pathology, University of Melbourne 


INTRODUCTION 


ISCHARGE from the nipple is a common 

presenting symptom which is a source 
of great alarm to the patient. Its significance 
in relation to the nature of pathological 
change in the breast is not clear cut and 
its management with respect to extent of 
surgical interference varies in the hands of 
different surgeons, as a direct reflection on 
the opinion they hold about the underlying 
pathological condition. 


There have been numerous reports on the 
incidence of carcinoma in cases of papillary 
growths in the ducts. Warren (1905) recog- 
nized the benign character of “papillary 
cyst-adenoma” and advocated local excision. 
Greenough and Simmons (1907) reported 17 
benign papillomata in 20 cases. Lewis 
(1916) found that a serous or blood- 
stained discharge from the nipple was indica- 
tive of benign papilloma more commonly 
than carcinoma and that in cases where no 
tumour could be palpated, pressure on the 
appropriate sector of the breast reproduced 
the discharge thus localizing the area of 
surgical dissection. 


Other authors (Miller and Lewis, 1923; 
Judd, 1917) found a high inciderice of 
carcinoma in their series (up to 68 per cent.). 
In Judd’s series of 100 cases, he found a 
close association between the presence of a 
tumour in a case of discharge from the 
nipple and the finding of a carcinoma, so 
that he advocated mastectomy for all cases 
with a lump and conservative treatment for 
the others. Bloodgood (1922, 1932) con- 
sidered the intra-duct papillomata to be be- 
nign lesions, not pre-cancerous. He found 
carcinoma of the breast to be associated 
with discharge in only one per cent. of cases. 


Adair (1930) published a series of 108 
cases of blood-stained nipple discharge in 
which he found that 47.2 per cent. of cases 
had a carconima and 52.8 per cent. benign 
lesions and felt that a papilloma might 


develop into a_ papillary adenocarcino:)a. 
Wakeley (1947) deplored the frequency of 
performing simple mastectomy for blo 
stained discharge: he found that 82 case 
out of a total 119, had benign conditions j 
the breast. 


Adair (1949) reported 416 cases presé 
ing with sero-sanguinous discharge opera\: 
on since 1941: all cases were treated by lov: 
sector excision, and subjected to pathologic: 
examination, but even if the report des- 
cribed an active papilloma, simple mastec- 
tomy was not performed. To the time of the 
report, no case had developed evidence of 
carcinoma in the breast so that Adair asserts 
that papillomatosis is a benign condition. He 
considers that when a carcinoma is found in 
the breast in association with bleeding from 
the nipple, carcinoma does not develop from 
a previous benign papilloma. 


It is obvious that over the last fifty years 
there has been some variation in the opinions 
held about the significance of nipple dis- 
charge. 


The general trend is to regard it as being 
associated most commonly with a benig 
intra-duct papilloma for which simple « 
cision suffices. However, in all cases a pat 
logical report of the excised tissue must be 
obtained and further radical surgery guided 
by the findings. 


MATERIAL 


It is proposed to review cases of nij 
discharge operated on at the Royal * 
bourne Hospital over a period of five ye 
1947 to 1951 inclusive. 


Over this period, operations on the br: 
other than radical mastectomy, were cat 
out 139 times. Of these, 73 were perfor 
for lobular hyperplasia, including fi ro- 
adenoma; 32 for discharge from the nip) |e; 
8 for fat necrosis; 15 for inflammatory 
ditions of the breast and 14 for carcinom. in 
old women. 
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CLINICAL FINDINGS 


ict papilloma was the pre-operative 
iosis recorded in most cases associated 
discharge from the nipple. (The cases 
iated with obvious Paget’s disease are 


included. ) 


ie discharge varied: it was serous yellow 
cases. In others it was dark brown and 
us; in some cases these two varieties 
found in the same patient at different 
times, with intervals of weeks to months; 
covmonly in this group the serous type pre- 
ceded the brown viscous type; finally in 
sone, discharge was yellow serous but a few 
drops of fresh blood could be expressed by 
forcible pressure. All these cases total 27. 


Whenever any of these types of discharge 
were present, irrespective of the associated 
findings in the breast, duct papilloma was 
the recorded presumptive diagnosis. Since 
it is well-known that in some cases no duct 
papilloma can be found in the resected 
breast or in that resected sector which is 
thought to bear the papilloma in its ducts, 
it was decided to investigate the relationship, 
if any, of clinical signs to the pathological 
findings and the place of surgery in the 
treatment of the condition. 


LOCALIZATION OF DISCHARGE 


lt was interesting to note that in every 
one of the 32 cases of nipple discharge, 
pressure on a particular sector of the breast, 


just near the areola, reproduced the dis- 
charge, except that in a few cases fresh blood 
could be expressed which had not occurred 
spontaneously. Thus in no case was the dis- 
charge unlocalized, although, in a number 
of cases, no lump, to which the aetiology of 
the discharge might be ascribed, was to be 
found on careful examination of the breast. 


RELATION OF CLINICAL TO PATHOLOGICAL 
FINDINGS 

Clinically, six groups were readily identi- 
fied. 
Group la: isolated lump associated with 
discharge with pressure on the 
lump; 
isolated lump, as under la, as- 
sociated with diffuse lobular 
hyperplasia in the breast; 
cyst situated near the nipple; 


sector thickening; 


Group lb: 


Group 
Group ‘ 
nipple retraction; 

diffuse lobular hyperplasia; 

no apparent change detectable 
in the breast. 


Groups la and 1b: Isolated Lump 

In these cases the lump was about 5 mm. 
in diameter and situated under the areola 
with surrounding breast skin. The lump was 
firm, elastic with no attachment to overlying 
skin and not thought to be cystic. 


Group 4: 
Group 5: 
Group 


TABLE 1A 


Table showing cases of nipple discharge associated with a lump in the breast. 








Age | Type of 


Case in Years | Discharge 


Duration 
of Discharge 


: 
: | Pathol l 
Operation | Findioge, 





61 blood 


4 








2 weeks | lump 


50 dark months | simple 
month simple 


weeks | mastectomy of duct 


months | lump 


3 months 


| simple cyst 
excision 
duct papilloma; 


lobular 
hyperplasia 


mastectomy 


hyperplasia 
epithelium 


duct papilloma; 
lobular 
hyperplasia 


excision 


nipple duct ~ poems 





pie 
excision in nipple 
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TABLE IB 


Table showing cases of nipple discharge associated with a lump in the breast 


with associated lobular hyperplasia. 











| 
. Age Type of Duration , Pathological 
Cas a é . eg 
— in Years Discharge of Discharge Operation Findings 
6 48 | yellow 5 months radical duct 
| dark 2 months mastectomy papilloma 
7 47 | yellow 7 years simple duct 
mastectomy papilloma 
8 67 | dark 3 months simple cyst with 
| mastectomy hyperplasia of 
lining epithelium 











In these groups, the lump was found to be 
a well-formed papilloma in a duct in 5 of 
8 cases; in 2 there were microscopic papil- 
lary projections, and in one a simple cyst. 

The long duration of the discharge in 2 
cases, four and seven years respectively is 
of special interest. 





FIG. I. Photomicrograph of a section of large 
duct of the breast showing large anastomosing 
papillary projections with fine connective tissue 
cores and columnar epithelial lining. (x 80) 


Intra-duct papillomata are the result o! a 
simple proliferation of the duct epitheliu: 


producing projections into the lumen of the 
duct. The projections consist of simple 


f 


columnar or cuboidal cells supported on \ 
cular connective stalks. These are very thir 


and undergo multiple branching with 


parent anastomosing of the tips of the same 


or adjacent papilloma. The cells lining th 


duct are columnar and regular in staining 
property, size and shape. There is no in- 
vasion of the stalk of the papilloma by t! 


proliferated cells. 


Group 2: Cyst near Nipple 


This group is differentiated from Grou; 
because the lump was much larger and was 
tense and cystic. 

In both these cases there was associated 
lobular hyperplasia in the surrounding bre:s 
tissue and the cysts were considered to be 
part of this process. Only one case showed 
a duct papilloma. 


TABLE 2 


Table showing cases of nipple discharge associated with a cyst in the breast. 








"4 Age Type of Duration : Pathological 
| Case in Years Discharge of Discharge Operation Findings 
9 68 | yellow 3 months simple cyst 2 cm. diam. 
| dark 1 week mastectomy | with papilloma 
10 | 37 dark 3 months | simple | hyperplasia of 
mastectomy duct epithelium 
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TABLE 3. 


Table showing cases of nipple discharge associated with thickening of a 
sector in the breast. 


lum 
the 
iple 
Vas- 
hin 
ap- 
me 
the 
ing 
in- 


he 





] 
Case | 


in Years Discharge 


Age Type of | Duration | 
of Discharge 


Pathological 


Operation Findings 








1] 63 








dark | 6 months 


1 month | simple duct 
1 month sector 


1} years sector 


simple duct dilatation; 
mastectomy papillary pro- 
jections of duct 
epithelium 


mastectomy dilatation 


lobular 
hyperplasia 





excision 


normal tissue 
excision 








Group 3: Sector Thickening 


This consisted of a thickening felt in the 
breast so as to outline a lobule in a radial 
fashion without diffuse lobular hyperplasia 
changes and with discharge from the nipple 
produced on pressure over the area of thicken- 
ing. 


In this group of 4 cases, one showed 
papillary projections of the duct epithelium. 
In 2 there was duct dilatation. This gives an 
interesting macroscopic appearance; those 
ducts of the breast, pressure on which pro- 


IG. II. Photomicrograph of section of breast 

ssue showing medium-sized papilloma projecting 

nto a dilated duct lined by columnar epithelium. 
(x 80) 


4A. 


duced the discharge, are seen to be filled 
with dark viscous material but careful inspec- 
tion fails to reveal a macroscopic papilloma. 
Microscopically small papillary projections 
may be seen arising in the epithelium lining 
these ducts, but in some cases even this is 
absent and it is to be presumed that epithelial 
hyperplasia has occurred in such a fashion 
that the new cells arrange themselves side by 
side rather than shift on a stalk toward the 
lumen of the duct: thus the circumference 
and the diameter of the duct is increased. 
Such duct dilatation without papillary pro- 
jection is considered to be a variant of 
hyperplasia of the duct epithelium for pur- 
poses of classification. 


ms 


FIG. III. Photomicrograph of section of breast 

tissue showing numerous small dilated ducts. The 

ducts in upper left quadrant show typical intra- 

duct papillary formation whilst those in the 

lower right quadrant show proliferation by in- 

crease in the layers of epithelium without 
stromal support. (x 80) 
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ae.  ~ l This case exemplifies the occurrence of 
yyy the duct dilatation type of hyperplasia ass \ci. 
ated with infection and peri-ductal fibr.sis 

leading to retraction of the nipple. 


Group 5: Lobular Hyperplasia 

In this group of 8 cases where no disc: te 
lump could be felt that might be incrimina ed 
as the source of the discharge, a macrosco ic 
papilloma was found in one case and micros. 
copic papillary projections were found in 4 
cases; one showed duct dilatation. 


FIG. IV. Photomicrograph of a section of Group 6: No Clinically A pparent Chances 


breast tissue showing numerous _small dilated in the Breast 
ducts without significant proliferation of epithe- 

li into the lumen. (x 80) . 
ee In this group of 9 cases there was one well- 


formed papilloma. Epithelial hyperplasia 


was evident in 6 cases. 


DISCUSSION 


The data shown in Table 7 have been 
arranged in diagrammatic fashion in Fig. \ |. 


Analysis of the data shows that discharge 
associated with a discrete lump near the 
nipple affords the greatest incidence of 
macroscopic papillomata (two-thirds of the 
cases). When no discrete lump is present 
the incidence of papilloma falls rapidly: it 
occurred in one of 2 cases of cyst near the 
nipple and in one-eighth to one-quarter of 

FIG. V. Photomicrograph of a section of breast the cases in the groups where no lump is 
tissue showing a large dilated duct in an area detected clinically. Where no discrete pap 


of lobular hyperplasia. In this duct some papil- 
lary projections are seen on the right. (x 80) loma was detected there was a varying inci- 


Group 4: Nipple Retraction dence of hyperplasia of duct epithelium. 
This group is interesting in view of the either as BREPeSCS PCS papillary projectio 
common clinical association of retraction or as duct dilatation, as high as two-thirds 
with carcinoma of the breast. in the group of lobular hyperplasia cases. 


TABLE 4 


Table showing case of nipple discharge associated with retraction of the nipple. 


| 





Pathological 


Age Type of Duration 
Findings 


in Years Discharge of Discharge Operation 


Case 


15 58 yellow 1 week sector dilated ducts; 
white excision | chronic 
peri-ductal 
inflammation 
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TABLE 5 


Table showing cases of nipple discharge associated with lobular hyperplasia in 
the breast. 





Age | Type of 


Cas a 
_ in Years 


Duration 
Discharge | of Discharge | 





16 44 dark 








9 months simple 


dark 4 months sector 


yellow 3 years 
blood 3 weeks 


dark 13 months simple 
dark 3 months simple 
yellow | 2 months simple duct dilatation 
dark 1 month 


yellow 6 months 
dark 14 months 


Pathological 


Operation Findings 


papillary pro- 
jections of duct 
epithelium; 

lobular hyperplasia 


mastectomy 


papillary 
projections of 
duct epithelium 


excision 


simple papillary pro- 

mastectomy | jections of duct 
epithelium; 
lobular hyperplasia 


lobular 


mastectomy hyperplasia 


lobular 


mastectomy hyperplasia 


mastectomy 


simple hyperplasia of 
mastectomy duct epithelium 


simple duct papilloma; 
mastectomy lobular hyperplasia 








NUMBER 
OF CASES 
6 

















-ANGE | vi 4 L 





ra Duct TTTTTJOUCT EDITH = LOBULAR NORMAL 
PAPILLOMA HYPERPL HYPERPL BREAST 
FIG. VI. Diagram showing the relation of patho- 


logical findings to the clinical signs in each 
group of nipple discharge. 


One can therefore conclude that when 
here is nipple discharge there is microscopic 
idence of duct epithelial hyperplasia in a 
zh proportion of cases, irrespective of the 
nical findings, even if negative, in the 
ated breast. If a discrete lump be found, 
'e chances of finding a macroscopic papil- 
‘ma are sufficiently high (about two-thirds) 


to make the pre-operative diagnosis of duct 
papilloma likely, although absence of it in 
the resected specimen would be no cause for 
surprise. 


Similarly, one may find a duct papilloma 
in cases with no discrete lump but the rate 
of occurrence is lower: about one-fifth. 


When subsequent examination fails to re- 
veal any abnormality other than lobular 
hyperplasia, one is at a loss to explain with 
certainty the cause of a dark discharge from 
the nipple, but this is a frequent observation 
and it occurs in about one-fifth of all cases. 


There appears to be no definite relation 
of the occurrence of a definite papilloma to 
age incidence. The ages varied in the whole 
series from 26 to 68 years. The ages in the 
patients, in whom a papilloma was demon- 
strated, were found to vary from 32 to 68 
years. 

The relation of type of discharge to the 


occurrence of a macroscopic papilloma is 
also of no significance. 









TABLE 6. 
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Table showing cases of nipple discharge associated with no clinical change 


in the breast. 














Age Type of Duration : Pathological 
; a : . Operation a 
Case in Years Discharge of Discharge c ; Findings 
24 45 dark 6 months simple duct papilloma; 
mastectomy lobular 
hyperplasia 
25 62 dark 6 months sector duct dilatation 
excision 
26 65 dark 2} months simple lobular 
mastectomy hyperplasia 
27 60 dark 3 months simple hyperplasia of 
mastectomy duct epithelium 
28 57 dark 3 months sector hyperplasia of 
excision duct epithelium 
29 37 dark 4 months simple lobular 
mastectomy hyperplasia 
30 34 dark 1 month sector duct dilatation; 
excision hyperplasia 
epithelium 
31 26 dark 3 months sector duct dilatation 
excision 
32 57 dark 2 months simple lobular 
mastectomy hyperplasia 
TABLE 7. 


Table showing the frequency of findings in the various pathological groups 


(Cf. Fig. V1). 






























Micrescopic 
Number of oe Hyperplasia; 
Group Cases in "a Epithelial Lobular No Change 
E L Papilloma : . “ 
fach Group Hyperplasia Hyperplasia 
Duct Dilatation 
Number Number Number Number 
l Lump 8 5 2 1 
2 Cyst 2 l 1 
3 Sector 4 l l 1 1 
1 Retract l ] 
5 Lobular 
Hyperplasia 8 l 5 2 
No Change 
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Mf the total of 32 cases, 23 had dark dis- 
ch urges, 4 had serous discharges, and 5 had 
th serous followed by the dark type. 


)f the total of 9 papillomata found, 3 had 
d. rk discharge, 2 had serous discharge and 4 
h. d the serous followed by dark type. 


Che differentiation between oxidase positive 
and oxidase negative discharges as suggested 
b, Atkins (1950) was not available in this 


[he relation between the duration of the 
discharge and the finding of a papilloma was 
suzgestive: if the duration was longer than 
nine months a duct papilloma or well-formed 
multiple papillary projections were found 
(Cases 5, 7, 16, 18, 23). Case 14 was an 
exception, as, despite the occurrence of dis- 
charge for one and a half years, no abnor- 
mality could be found in the resected tissue. 


THE CHOICE OF OPERATION 


The occurrence of bleeding from the 
nipple is frequently regarded as a sign of 
sinister significance. Although there is wide 
recognition that carcinoma of the breast is 
infrequently associated with discharge from 
the nipple, the fear of missing an early duct 
carcinoma has influenced many surgeons in 
performing operations on the breast which 
must be considered to be very radical when 
related to the pathological findings in the 
tissue resected. 


Furthermore, in a series such as_ this, 
where a number of different surgeons was 
confronted with a similar problem, one finds 
that there is lack of unanimity in the form 
of operation carried out. 


Fig. VII exemplifies the high rate of simple 
mastectomy in the various clinical groups 
previously outlined. Where this has been 
performed, there has been no record of an 
initial attempt at locating the duct system 
re-ponsible for the discharge. 


Ine may surmise that a mutilating oper- 
alton was thought to be warranted by the 
as-umption, either that it is not possible to 
i-sect out adequately the offending duct 
tem or that any serous or dark discharge 
m the nipple is indicative of a pre-can- 
ous condition in the epithelium of the 


‘ts. 


OPERATION 


TYPE OF 


Cs 
SE 
ia, 


GROUP 





LUMP 
CYST 
SLCTOR 
q 
RETRACT 
4 
Lob HYPLAP Wh, 


, r 4 f. Yiy 
NO CHANGE ET tte 
ADWAL Smee F SECTOR Lume 

masTect Masttct VB JEL 11ON EXCISION 


FIG. VII. Diagram showing the relation of 
type of operation to clinical signs in each group 
of nipple discharge. 


The former assumption cannot apply since 
many successful dissections have been car- 
ried out, even in the present series. 


The second assumption is not borne out 
by the available follow-up in the present 
series. The earliest cases were operated on 
seven years ago and the latest two years 
ago: in no case is there any record of 
development of carcinoma of the breast. 
Furthermore, the cases that had discharge 
for the longest duration (nine months to 
seven years) showed non-malignant types of 
epithelial hyperplasia. There is no doubt, 
however, that hyperplasia was present: of 
the total of 32 cases, duct papillomata were 
found in 9, microscopic proliferation in 15; 
in the remaining 8 cases, 7 had lobular hyper- 
plasia only and one had no change. 


On the available evidence, the lesions are 
therefore to be considered benign. Yet it 
cannot be denied that any woman with a 
serous or blood-stained discharge from the 
nipple has a good deal of anxiety about its 
significance even despite medical reassurance. 


It is therefore urged that when operation 
is performed, it should be the least mutilating 
— compatible with removal of the hyper- 
plastic epithelium —and since duct papil- 
lomata are difficult to visualize at operation, 
sector excision is advised. 


In these cases the appearance of dilated 
ducts filled with dark brown material readily 
leads the surgeon to removal of the correct 
sector. As in a few cases, the ducts may be 
empty at the time of operation or be filled 
with yellow serous discharge only, either of 
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which possibilities make the finding of the 
responsible ducts difficult, it is advisable to 
ascertain the exact site of the discharge, by 
exerting pressure over the appropriate sector 
of the breast, just prior to operation. As 
mentioned earlier, in this series, this sign 
could invariably be elicited. 


CONCLUSION 


Thirty-two cases of nipple discharge are 
reviewed. The ages ranged from 26 to 67 
years. Nine cases showed a duct papilloma. 
Fifteen cases showed microscopic evidence of 
hyperplasia of duct epithelium. Seven cases 
showed lobular hyperplasia and one case 
showed no demonstrable change in the re- 
sected tissue. 


There is good correlation between the 
presence of a lump demonstrated clinically 
and the finding of a papilloma. 


The reviewed were taken from a 
number of operations on the breast other 
than radical mastectomy over a period of five 
years; therefore no comparison can be made 
in this series between the incidence of malig- 
nant and benign breast neoplasms presenting 
with discharge from the nipple. 


cases 


It will be evident from the literature that 
the condition may be considered benign even 
when the discharge has been present for a 
number of years. 
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The use of simple mastectomy is deprecate | 
as usually there are sufficient localizing sig 
to indicate which sector of the breast is t 
source of the discharge. 
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THE TERMINAL PORTION OF THE COMMON BILE 
DUCT AND OF THE PANCREATIC DUCT 
OF WIRSUNG 


By E. 


. R. Hucues ano R. H. Kernutt 


The Royal Melbourne Hospital 


11E terminal parts of the common bile 

luct and pancreatic duct of Wirsung, 
where they pass obliquely through the wall 
of the duodenum, have been assigned im- 
portant roles in non-malignant pathological 
disturbances of biliary and pancreatic func- 
tions. In this part of their course the ducts 
have become narrowed to a maximum degree, 
although this is not apparent until they have 
been sectioned because of the increased thick- 
ness of the walls. It is known that the 
passage of gall-stones is hindered or prevented 
by this portion of the common bile duct and 
that stones impacted here may interfere with 
pancreatic excretion because of the proximity 
of the ducts. In many clinics it is believed 
that functional disorders of the muscular 
sphincter of Oddi are the cause of symptoms 
whilst in recent years it has been claimed that 
fibrotic stenosis, the sequel of stones and 
sounds but sometimes of idiopathic origin, 
may involve one or both ducts. 


The literature concerning the surgical 
anatomy of this portion of the common bile 
duct and of the pancreatic duct of Wirsung 
has been reviewed, but there are few available 
references of practical value to the surgeon 
or to the radiologist. Most studies have been 
concerned with the presence or absence of 
an ampulla and the composition of the 
sphincter of Oddi. The object of the present 
work was to obtain information about aspects, 
neglected by some previous investigators, 
which are important to pathologist, radiolo- 
gist. and surgeon. 


The area is particularly difficult to study 
accurately during the course of operative sur- 
gery. As the common bile duct and pancreatic 
duct approach the duodenum they are em- 


bedded in the posterior aspect of the pan- 
crea-. whilst the duodenal papilla is concealed 
by te transverse folds of the duodenum and 
is not easily visualized after duodenotomy. 


The intraduodenal part of the common bile 
duct can be visualized radiologically by means 
of cholangiography, but the interpretation of 
the films is difficult, and little help has been 
obtained from them in elucidating normal 
anatomical relations. 


Despite uncertainty in the pathology, and 
lack of accurate anatomical information, the 
scope of surgery in this region has gradually 
widened. The passage of sounds along the 
common bile duct into the duodenum follow- 
ing supraduodenal choledochotomy, and 
transduodenal extraction of stones impacted 
in the ampulla of Vater have been recognized 
manoeuvres in the surgery of choledocho- 
lithiasis. But operations designed to relieve 
suspected stenosis of the ampullary region, 
whether caused by fibrosis or by muscular 
spasm, and whether involving the common 
bile duct, the pancreatic duct or both are being 
advocated with an increasing frequency. 


MopeE oF INVESTIGATION 


Forty specimens obtained at autopsy were 
dissected. The first, second, and third parts 
of the duodenum were removed en bloc with 
the pancreas and bile duct. The first and 
third parts of the duodenum were ligatured 
with string, and 10 per cent. formalin was 
run into the specimen through the common 
bile duct until the duodenum was distended. 
It was found unnecessary to ligature the body 
of the pancreas or the common bile duct be- 
cause no leakage occurred despite a very tense 
duodenum; presumably the oblique passage 
of the common bile duct exerts an effective 
sphincteric mechanism preventing reflux. The 
specimens were kept in formalin until har- 
dened. The duodenal wall was then cut away 
to expose the duodenal papilla. The common 
bile duct and the pancreatic duct of Wirsung 
were sought on the dorsal surface of the 
pancreas and were dissected to the duodenal 
wall. Both ducts were opened in their pan- 
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creatic and intramural parts and in thirty 
of the specimens certain measurements were 
made. It is realized that measurement of for- 
malin-hardened specimens to the nearest milli- 
metre is open to the objection that the speci- 
men undergoes shrinkage and therefore results 
are not strictly applicable to elastic living 
tissues. 


OBSERVATIONS 


1. Extramural course of the bile and 

pancreatic ducts 

In 4 of the 30 specimens, the common bile 
duct coursed distally in immediate contact 
with the second part of the duodenum; in 7 
specimens the duct was separated from the 
duodenum by pancreatic tissue for the whole 
of its length; in the remaining 19 cases the 
common duct was separated by pancreatic 
tissue from the duodenum except for a short 
distance prior to piercing the wall of the duo- 
denum; this intimate relation to the duo- 
denum extended for a length varying from 
8 mm. to 20 mm. (average 12.6 mm.). 


The pancreatic duct of Wirsung was de- 


monstrable in each specimen, and in each it 
became enveloped in the same adventitial 
sheath as the common bile duct just outside 
the duodenum, to form a low smooth eleva- 
tion. This apparent fusion of the two ducts 
always occurred just proximal to the duo- 
denal wall at a distance in this series of 2 mm. 
to 10 mm. (average 5.3 mm.). The conjoined 
ducts were of firm consistency even before be- 
coming hardened by formalin. A duct of 
Santorini was found in 27 of the 30 cases. 


When the ducts were opened, it was found 
that at the junction of the pancreatic and 
bile ducts the lumen of both ducts narrowed 
abruptly. The diameter of the common bile 
duct just above this transition varied from 
4 mm. to 14 mm. In 24 specimens the dia- 
meter varied from 6 mm. to 10 mm., with an 
average for the 30 dissections in the series of 
8.5 mm. 


The diameter of the pancreatic duct varied 
from 2 mm. to 7 mm. In 28 specimens, the 
diameter was between 2 mm. and 5 mm. The 
average diameter for the 30 specimens was 
3.8 mm. 


At the point at which the common duct nar- 
rowed abruptly the smaller orifice was situated 
eccentrically in 18 of the 30 specimens. In 
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two instances the smaller orifice was foun: 
the duodenal side of the common duct, an 
the remaining 16 it was on the pancr 
side. 


2. Intramural course of the bile and 

pancreatic ducts 

The combined ducts enclosed in a com 
adventitial sheath formed a short indur: 
cord. The distance between the site of 
foration of the longitudinal muscular coat 
the middle of the orifice of the major « 
denal papilla varied from 6 mm. to 25 m 
in 21 specimens the length was between 
and 15 mm.; in 2 instances the length 


less than 10 mm., that is, 6 mm. and 9 mm. 


respectively, whilst in 5 specimens the leng 
was over 20 mm. The diameter of this 


ment varied from 3 mm. to 10 mm. (average. 


6.3 mm.). 


On section the combined ducts both 
peared as slit-like passages with dense w! 
walls. The two ducts were separated by 
septum, which was attached by a wide bas: 
the adventitial sheath at the junction of 
two ducts and gradually tapered towards 


distal end. This septum was a constant fea- 


ture in these dissections, and its length 
directly proportional to the length of 
intramural segment of the ducts. 
duct was always situated on the lateral aspe 
of the pancreatic duct. In 8 specimens | 
septum could be seen protruding through | 
papillary orifice. The septum was not alw 
complete in its distal free end; its le: 

varied from 2 mm. to 17 mm. (average. 

mm.). 


In 11 instances the septum compl 
separated the two ducts so that there was n 
ampulla; the orifice of the bile duct 
above that of the pancreatic duct, and | 
were situated within the apex of the pap 
there was no instance of the two orifices 
sessing separate papillae. In 7 other s; 
mens the ampulla was but 1 to 2 mm. | 
In only 6 specimens was the common cha 
longer than 5 mm.; the longest ampulla 
12 mm. The average length of the am; 
in the 19 specimens in which it was pr 
was 3.8 mm. 


3. The duodenal papillae 


The major duodenal papilla was prese: 
every case, although in 12 specimens it 
not particularly prominent; in 4 instan: 
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we very large. In many cases it opened at 

th proximal end of a thin longitudinal fold 

of aucous membrane which varied from 1 

cr to 3 cm. in length. In most instances the 
amural portion of the two ducts was ap- 
‘nt on the mucosal surface as a broader, 
lefined elevation. 


[he duct of Santorini opened on the apex 

a small firm papilla, referred to as the 
“» inor papilla”. It was seen in all but three 

the specimens; it was always ventral in 

ition to the major papilla, and was always 

ximal, at a distance varying from 4 mm. 
, 40 mm. 


\ single diverticulum of the 
duodenum was found in 7 
/ the 30 specimens, in close 
elation to the major papilla. 
5 instances, the diverticu- 
um was on the dorsal aspect 
of the junction of the two ducts, 
and in 2 cases it was ventral. In 
| of these 7 specimens the 
diverticulum caused a distortion 
of the path pursued by the com- 
bined ducts; in 1 case the di- 
verticulum separated the two 
ducts; and in the remaining 2 
specimens the ducts were not 
disturbed by the proximity of 
the diverticulum. In one in- 
stance the major papilla was 
situated in the fundus of the 
diverticulum, and in a second 
the papilla was just within the 
mouth of the diverticulum. The average 
vidth of the diverticulum was 10 mm., and 
he depth 15 mm., the largest being 17 mm. 
y 23 mm. 


I 
I 
l 


In one case there was a shallow diverti- 
culum in relation to the duct of Santorini, 
and in a further case multiple small diverti- 

la studded the surface of the duodenum. 


DISCUSSION 


As the common bile duct passes distally 
the dorsal aspect of the pancreas, it is 
vered as a rule by a thin layer of pan- 
eatic tissue. The duct usually approaches 
» second part of the duodenum obliquely, 
t in the last 10 to 15 mm. of its pancreatic 
urse comes into intimate relation with the 
ill of the duodenum. The duct may, how- 
er, remain in close contact with the duo- 


denal wall for the whole of its pancreatic 
course (Fig. 1). Immediately proximal to its 
junction with the pancreatic duct, and where 
it narrows abruptly from an average diameter 
of 8.5 mm. it tends to form a shallow pouch 
situated usually on the duodenal aspect of 
the duct (Fig. II). Baldwin (1911) is one of 
the few to draw attention to this sharp nar- 
rowing of the lumen which can only be ap- 
preciated after the ducts have been opened. 
That it is no artefact produced in preparing 
the specimens is shown by the presence of a 
similar narrowing in cholangiograms, opera- 
tive or post-operative (Fig. III). 


The relation of the pancreatic portion of the common 


bile duct to the duodenum. 


In 19 cases the duct was in intimate relation to 
the duodenum for 10-15 mm. 


In 7 cases, the duct was separated by pancreatic 
tissue for the whole of its length. 


In 4 cases the common bile duct was in contact 
with the duodenum in the whole of its pancreatic 
course, 


The pancreatic duct of Wirsung also lies 
close to the dorsal surface of the pancreas and 
like the common bile duct it is covered on 
its dorsal surface by a layer of pancreatic 
tissue which is a little thicker than that -cover- 
ing the common bile duct. The pancreatic 
duct of Wirsung runs roughly parallel to the 
common bile duct. When the pancreatic duct 
is opened and followed towards the duodenum, 
the same sudden narrowing is apparent in the 
lumen as is observed in the common bile duct, 
but it is perhaps less obvious because the 
average diameter of this duct is only 3.8 mm. 
So narrow was the orifice leading to the intra- 
mural portion of the duct that it frequently 
proved difficult during this investigation to 
insert even the finest probe (Figs. III, VI and 
VII). 


The two ducts unite before the combined 
intramural course begins (Fig. IV). At this. 
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The common bile duct narrows abruptly. 
leading into the intramural portion 
situated with the formation of a 

pouch. 


FIG. Il. 
orifice 
eccentrically 


A. In 
B. In the orifice was centrally 


no pouch existed. 


12 cases 


C. In 2 cases the pouch was on the pancreatic 
junction the ducts are bound together by 
dense tissue to form a smooth elevation pro- 
jecting on the external surface of the duo- 
denal wall (Fig. V). But the two channels do 
not become contiguous at this point as is so 
often believed. They are separated by a fibrous 
partition which is V-shaped. The apex of the 
V extends a variable distance and may com- 
pletely seperate the two ducts. It often pro- 
jects into the duodenum for 1 or 2 mm. 
beyond the mouth of the major duodenal 
papilla. The base of the V-shaped septum is 
attached to the adventitial tissue which binds 
the two ducts together where they join just 
outside the duodenum (Fig. VI). 


FIG. IV. The common bile duct and pancreatic 

duct unite just outside the duodenum. Undis- 

sected there is no evidence of any abrupt narrow- 
ing of the lumina of the ducts. 


The 
may 
shallow 


16 cases the pouch was on the duodenal side. 
situated and 


The length of the intramural porti 
of the combined ducts varies from 
mm. to 25 mm. with an average leng 
in this series of 15 mm., which cor: 
sponds with the length given by Poiri 
and Charpy (1912) and others. 
intramural segment, in the fresh spe: 
men, has a firm consistency with den 
white walls on section, and may be u 

C to 10 mm. in diameter. 


In no specimen dissected in th 
be series was a pancreatic duct of Wirsun 
found entering the duodenum at a sit 
other than the major papilla, althoug! 
Baldwin (1911) observed that in on 
of his 90 specimens, and Mann an 
Giordano (1923) and Millbourn (1950 
in 4 per cent. and 9 per cent. of their r 
spective series that the duct of Santorini wa 
the sole apparent excretory channel of th 
pancreas. 


FIG. III. Operative cholangiogram demonstrat- 

ing the narrowed intramural portions of both 

the common bile duct and pancreatic duct of 
Wirsung. 


) 


This 








TERMINAL PorTION OF THE CoMMON BILE Duct 


As the ducts course distally in this segment 
they are very narrow, particularly the pan- 
creal\c duct; the latter always lies medial to 
and below the common bile duct. There has 
heer a very wide variation in the published 


FIG. V. Photograph of a partially dissected 
specimen to show the union of the pancreatic 
and bile ducts just outside the duodenal wall. 
No indication of the abrupt narrowing of the 
lumen of the ducts is apparent until the ducts 
have been opened and traced distally. (In this 
specimen pancreatic tissue separates the common 
bile duct from the duodenum in the whole of its 
length.) 


figures dealing with the exact relation of the 
orifices of the pancreatic and common bile 
ducts. Reviewing this aspect, Millbourn 
(1950) listed 23 authors who showed the 
widest discrepancy in their findings. For 
example, Job (1926) was only able to find an 
ampulla or common channel in 8 of 150 speci- 
mens examined, whilst Opie (1903) found an 
ampulla in 89 of 100 specimens dissected by 
him. Mann and Giordano (1923) examined 
200 specimens and found an ampulla in 40, 
an’ Cameron and Noble (1924) observed a 
conimon duct in 74 of their 100 cases. Mill- 
bourn (1944, 1950) studied the problem 
rac ologically; he tied a ligature around the 
ape of the papilla and then injected radio- 
opeque material into the common bile duct. 
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He observed a reflux up the pancreatic duct 
in 85.5 per cent. of his specimens, and con- 
cluded that a common channel or ampulla 
existed in these. 


FIG. VI. Photograph of specimen to show the 

V-shaped septum which separates the intramural 

portion of the two ducts. The sudden narrowing 

of the common bile duct is apparent. The last 

10 mm. of the pancreatic portion of the common 

bile duct is in close contact with the duodenal 
wall. 


The high incidence of reflux observed by 
Millbourn (1950) in his excellent and pains- 
taking research and the wide variation in the 
observations published by others is probably 
due to defects in the septum between the 
ducts, which was apparent in the series re- 
ported here, and which have been taken into 
account by some and overlooked by others. 
Ivy and Gibbs (1952) in a study of the prob- 
lems presented by pancreatitis, reviewed the 
literature concerning the aetiological signifi- 
cance of reflux of bile into the pancreatic 
duct, and came to the conclusion that separate 
orifices for the two ducts exist in 30 per cent. 
of cases, and a common ampulla in 70 per 
cent. In the 30 dissections analysed in this 
paper, 19 exhibited an ampulla, whilst in 11 
there was none (Fig. VII). 


The length of the ampulla when present 
varies in length, but is usually less than 5 mm. 
Schwegler and Boyden (1937) studied the 
development of the ampulla of Vater in a 





THE AUSTRALIAN AND NEw ZEALAND JOURNAL OF SURGERY 


FIG. VII. The relation of the terminal portion of the common bile duct and pancreatic duct of 


Irsung 
A. Ducts remain separate, and the septum may project through the papillary orifice (11 
cases). 
B. Ducts have a common orifice and a common channel which is usually less than 5 mm 
in length (13 cases). 
C. The common channel may be longer, and up to 12 mm. in length (6 cases). 


series of embryos and found that at an early 
stage of development the ampulla was quite 
long, but shortened as the embryo enlarged. 
Mann and Giordano (1923) observed in 76 
per cent. of their specimens that the ampulla 


was 2 mm. or less, and in the remainder 
ranged up to 10 mm. In Baldwin’s series 
(1911) in 14 specimens out of the 70 possess- 
ing an ampulla its length was 2 mm. or less. 
Cameron and Noble (1924) found the aver- 
age length of the ampulla to be about 5 or 6 
mm.; in 9 specimens of their 74 the ampulla 
was longer than 10 mm., and once in the 30 
dissections reported here as before was an 
ampulla found longer than 10 mm. 


The bile duct and the pancreatic duct of 
Wirsung finally terminate at the apex of the 
duodenal papilla. This duodenal papilla, de- 
signated the major duodenal papilla to dis- 
tinguish it from the smaller or minor papilla 
which marks the orifice of the duct of San- 
torini, is always present although its degree 
of prominence varies. Baldwin was able to 
identify both papillae in each of his 100 
cases; the minor papilla was present in all 
but three of the 30 dissections of this series, 
and it is quite possible that in these three 
the papilla was removed during dissection. 
The minor papilla was always proximal, and 
always ventral in position with respect to the FIG. VIII. The mucosal aspect of the secon: 
° ° ° . part of the duodenum in a partially dissecte 
major papilla (Baldwin, 1911; Cordier and euilinai. 
Ansac, 1952) (Fig. VIII). The distance be- 2. Mele denied eaniie. 
tween the two papillae in this series averaged = dilieensodiieaiinah comedy <deueibeeah «ite 
21 mm. Plueckhahn (1953), in 125 consecu- ventral). 
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tive post-mortem examinations, found that 
the a\erage distance between the pylorus and 
majo’ duodenal papilla to be 9.7 mm. The 
majo: papilla lies at the proximal end of a 
thin aucosal fold, 1 to 3 cm. long, and some- 
times the bulging intramural course of the 
termnal portions of the ducts can be seen. 
Although no special attempt has been made 
in this investigation to study the relation of 
the folds traversing the duodenal mucosa the 
pattern observed corresponded with that de- 
scribed in text books. 


At the level of the duodenal papilla, Bald- 
win (1911) observed a distinct bulging or ' 
hollowing out of the duodenal wall towards ay a 
the head of the pancreas. In 7 specimens of . PERIVATERIAN 
the series analysed in this paper this bulging DIVERTICULUM 
amounted to a distinct diverticulum into which ; 
the papilla may open but usually it is found 1G, X.,,A duodenal divertiulum, (pertraterian 
to one side, most commonly on the ventral and which has slightly deviated their course. 
aspect of the diverticulum. Two further cases 
contained a duodenal diverticulum, but in 
neither case having any relation to the major 
duodenal papilla. Odgers (1930) and recently 
Chitambar (1953) reviewed the literature on 
duodenal diverticulosis and both observed the 
frequency with which these diverticula were 
related to the duodenal papilla, recalling the 
older terminology of “peri-vaterian diverti- 


culum” (Figs. IX, X, XI). 


FIG. XI. A duodenal diverticulum in the second 
part of the duodenum. 


CLINICAL SIGNIFICANCE OF THE ANATOMICAL 
FINDINGS 


Gall-stones entering the common bile duct 

gravitate to the distal portion af the duct, and 

IX. A diverticulum of the duodenum in come to lodge immediately proximal to the 
» ematien & the tinier Suntenst peels. tn intramural part (Fig. XII). There is evidence 


specimen the diverticulum is on the dorsal re 
aspect of the ducts. to show that such stones may remain in the 
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duct for years without causing symptoms. 
Stones in this situation, particularly if the 
orifice leading to the intramural portion, be 
eccentrically placed, need not necessarily 
cause jaundice, and because this terminal por- 
tion is invariably covered by pancreatic tissue 
it is unlikely that even the most meticulous 
palpation will reveal them. If stones enter the 
intramural segment of the common duct they 
will almost certainly cause obstruction to 
biliary flow, although only temporarily in 
most cases; if they become tightly wedged in 
the terminal segment of the pancreatic part 
of the common bile duct, or in the intramural 
portion they will be responsible for obstruc- 
tive jaundice. 


A gall-stone in the lower end of the 
common bile duct. 


FIG, XII. 


Opie (1901) believed that a calculous im- 
pacted in the ampulla of Vater caused reflux 
of bile up the pancreatic duct with subsequent 


pancreatitis, To account for cases of pan- 
creatitis occurring in the absence of biliary 
calculi Archibald (1919) postulated that a 
similar obstructive effect would be produced 
by spasm of the sphincter of Oddi. The 
present investigation has shown that the twe 
ducts practically always terminate together, 
but in one-third of specimens the ducts are 
separated by a septum which is usually com- 
plete and may project through the papillary 
orifice into the duodenum. In the remaining 
cases a common channel exists but is short; 
it is usually so short that a stone passing into 
the papillary portion of the common duct 
would cause biliary and pancreatic obstruc- 
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tion rather than biliary reflux. The iny esti. 
gations of Hendrickson (1898), Bo dey 
(1937), Kreilkamp and Boyden (1910), 
Thiessen (1941), and others indicate tha’ the 
musculature around the ampullary porticn is 
either absent or imperfect in five of ever) si 
adults. Contraction of the sphincter of (ddj 
is more likely to obstruct the bile duct and 
sometimes the pancreatic duct, but rarely 
would it cause the ducts to become a clvsed 
common channel. Furthermore reflux of bile 
into the pancreatic duct is probably a normal 
event in many individuals; films taken in 
operative cholangiography show that reflux 
of the medium into the pancreatic duct is not 
uncommon and Millbourn (1950) note: 
occurrence in individual published reports as 
varying from 7 per cent. to 47 per cent. 
Pancreatitis is a condition which presumably 
has a number of different causes; the present 
investigation indicates the ease with which a 
biliary calculus may obstruct the pancreatic 
duct by pressure on the septum separating the 
two ducts (Fig. XIII). The practice of some 
surgeons of placing one long arm of a T tube 
through the intramural portion of the common 
bile duct into the duodenum is open to the 
same objection. The duct of Santorini 
take over the function of drainage of the | 
creas after obstruction of the duct of \ 
sung, but in a number of cases such compen- 
sation seems impossible (Millbourn, 1950). 


ms 


Obstruction to the pancreatic d 
may be produced by: 

A biliary calculus in the intramural p« 
tion of the common bile duct. 

A tube passing through the intramu 
portion of the common bile duct. 


XIII. 


Fibrosis of the sphincter of Oddi, als 
ferred to as odditis stenosans (Feroldi, |‘ 
has attracted some attention and Trom 
and Seabrook (1950), Partington (1' 
and Cole and Grove (1952) have rep 
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cass. In one such case studied by Parting- 
ton (1952) the sphincter was observed to be 
a f-m cylinder of tissue measuring roughly 2 
cm by 0.5 em. with a lumen which would 
adi\it only a probe; on section of the 
sphincter the walls were firm, grayish white 
an’ approximately 2.5 mm. thick. In the 
present series of specimens the longest intra- 
mural segment was 25 mm. and the maximum 
wicth, 10 mm.; and specimens sectioned when 
fre-h frequently possessed grayish white walls. 
Th diagnosis of such an ill-defined lesion 
ma-roscopically is unsatisfactory; and it is 
even less satisfactory to endeavour to localize 
the fibrosis to one or other duct orifice. In 
each of the specimens examined casual in- 
spection suggests definite fibrous stricture 
formation of both pancreatic and bile ducts. 


Biliary dyskinesia has been regarded by 
some as an important entity. It is postulated 
that symptoms may be caused in the absence 
of an organic lesion by spasm or functional 
inco-ordination of the sphincter of Oddi. 
Mallet-Guy and his associates (1951) have 
described a painful syndrome of the pan- 
creas, similar to that of the biliary tract, and 
regarded by them as also caused by a func- 
tional disorder of the sphincter. All investi- 
gators concerned with the sphincter of Oddi 
have indicated that the chief muscular 
sphincter exists around the termination of the 
common bile duct, just outside or at the level 
of the duodenal musculature; furthermore 
Boyden and his associates have indicated that 
the weakest component of the sphincter is that 
surrounding the pancreatic duct at its junc- 
tion with the bile duct. The present study 
has not been concerned with such functional 
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lesions, but it has drawn attention to the 
sudden narrowing of the common bile duct at 
this level, simulating a tonic contraction of 
a sphincteric muscular ring; furthermore it 
has indicated that as the duodenum fills there 
is no reflux up the bile duct or pancreatic duct, 
presumably due to the “flap-valve” effect of 
an oblique passage of the ducts through the 
duodenal wall, an effect helped, perhaps, by 
the foliated nature of the mucous membrane. 


RADIOLOGICAL SIGNIFICANCE OF THE 
ANATOMICAL FINDINGS 


One of the most controversial features of 
operative cholangiography is the difficulty of 
interpretation of the films. Most confusion is 
encountered in the identification of abnor- 
malities at the lower end of the common bile 
duct. The shadow cast by the medium filling 
the common bile duct tapers abruptly at the 
lower end to continue as a slightly tortuous 
and narrow pathway into the duodenum. The 
medium normally enters the duodenum with- 
out delay, and its presence here may increase 
the possibility of error by partly overlapping 
the terminal common bile duct shadow. 


In most instances gall-stones appear as fill- 
ing defects, and are to be found in that part 
of the common duct just proximal to the 
narrowed intramural segment (Fig. XIV). 
Very small stones may not be detected at all, 
although if the film be closely studied their 
presence may be revealed by indentations on 
the edge of the shadow thrown by the bile duct 
just before it narrows. A very large stone 
impacted in this part of the duct prevents any 
filling of the lower duct and may be respon- 


fn) Ss er 


* 
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FIG. XIV. Operative cholangiograms demonstrate: 
1 and 2. Narrowing of the common bile duct just outside the duodenal wall. 
3 and 4. Filling defect caused by a calculus in the distal part of the common bile duct. 
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sible for an abrupt concave termination of the 
bile duct shadow. A stone impacted in the 
intramural portion of the common duct inter- 
feres with entry of the dye into the duo- 
denum and an absent or minimal shadow 
within the duodenum will make the surgeon 
suspicious. 


The radiological diagnosis of stricture in 
the ampullary region should be made with 
caution because, as indicated above, there is 
an abrupt diminution of the calibre of the 
lumen (Fig. XIV). Indeed many of the films 
published to demonstrate stenosis of the bile 
duct at this level actually appear to be within 
normal limits. The diagnosis of hypertonic 
and atonic sphincters by these means presents 
great difficulties which have been overcome by 
Mirizzi (1948) through experience and by 
Mallet-Guy (1947) with the help of mano- 


metry. 


A gall-stone in the terminal common 
might evade removal by the usual 
methods. 


FIG. XV. 
bile duct 


SURGICAL SIGNIFICANCE OF THE ANATOMICAL 
FINDINGS 


Although apparently effective in a high pro- 
portion of cases, removal of stones by means 
of supraduodenal choledochotomy is not a 
reliable procedure (Millbourn, 1950; Hughes, 
to be published). Stones can be extracted by 
scoops and with forceps if they lie in the 
common bile duct proximal to the intramural 
portion of the duct; but this investigation has 
shown that the duct has a tendency to form 
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shallow pockets at this level and it is reas: ; 
able to assume that a stone impacted ly re 
could escape detection (Fig. XV). A st 
impacted in the narrow lumen of the int a- 
mural portion is probably pushed into 
duodenum by the point of the probe. A pri 
can usually be manipulated into the duoden: m 
but sometimes the surgeon is deceived; 
tip of the probe lodges in the common | 
duct in juxta-position to the duodenum, 
though the surgeon might believe that it 


slipped into the duodenum (Fig. XVI). 


FIG. XVI. A probe may give the false impres 
sion of having passed through the intramura 
segment into the duodenum. 


Stones impacted in the intramural portion 
of the common duct can be freed after d 
denotomy by a simple incision placed over the 
stone, a procedure first performed by M 
Burney in 1891 (McBurney, 1898). 1 
papilla is steadied and lifted into promine: 
by passing a sound along the duct and ele 
ing its distal end. If the stone be impacted 
the common bile duct just above the d 
denal portion it can usually be released f: 
its position by manipulation from above 
below, but occasionally the stone defies s 
efforts and the surgeon may be forced to 
proach it through the duodenal wall. Koc 
in 1894, was the first to recommend rem: 
of these stones by this route. This invest 
tion has shown that the common bile « 
usually lies in intimate relation to the « 
denal wall for at least 10 mm. proxima! ‘o 
its entry into the duodenum; above this |: el 
pancreatic tissue together with an arte al 
arcade may lie between the common bile « «ct 
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and duodenum so that Kocher’s manoeuvre the anatomical findings reported here. The 
dem nds caution (Fig. XVII). nature of pathological disturbances in this 
region, and their effects, are still very poorly 
defined, and hence individual interpretation 
of the indications for sphincterotomy will 


ZA 
unui! 


ar Mf ti 1h 7 


FIG. XVIII. The sphincter of Oddi (modified from Hendrick- 
son), The muscular sphincter is best developed around the 
common bile duct. 


vary widely. Furthermore, the anatomical ex- 
’ tent of the sphincter of Oddi is such that 
IG. XVII. A large stone impacted in the ter- complete division of the muscle would entail 


inal end of the common bile duct may require s 
emoval by direct incision of the tissues over the in many cases perforating the duodenal wall 


stone; pancreatic tissue may intervene. 


Division of the sphincter of Oddi has been 
advocated from time to time. Colp, Doubilet 
and Gerber (1936) introduced a “sphinctero- 
tome” which is passed down the common duct 
through a supraduodenal incision and which 
is designed to cut the sphincter of Oddi. A 

rtion blind operation such as this is not particu- 
duo- larly suited to this region because of the 
r the variable length of the intramural portion of 
Me- the common bile duct and hence the impossi- 
bility of performing a sphincterotomy with 
any accuracy. Transduodenal sphincterotomy 
is a more accurate procedure because the 
muscular division is performed under direct 
vision after the duodenum has been opened. 


The 


However, the results that have been obtain- 
ed with sphincterotomy have varied widely. 
Colp (1946) reported symptomatic relief in 
7 of 8 patients treated by “endo-choledochal 
sphincterotomy” and Major and Ottenheimer 
(1953) claimed a cure in 20 of 23 patients 
treated by transduodenal sphincterotomy. On 
the other hand, Kjaegaard (1953) dealt with 
12 cases of post-operative biliary dyskinesia 
by this latter method but only 4 seemed to 


ayo = 
ha been improved. FIG. XIX. Post-operative cholangiogram follow- 
ing an apparently complete sphincterotomy to 
“uch discrepancy in the results can be show that some degree of narrowing persists at 
° - e e ° P the lower end of the common duct indicating 
uncerstood if considered in conjunction with persistence of muscular tissue at this site. 
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on its pancreatic aspect; this might pass un- 
detected and prove dangerous (Figs. XVIII, 
XIX). And finally, although Doubilet and 
Mulholland (1948) believed that retraction of 
the dividend sphincter muscle rendered post- 
operative stricture formation unlikely, some 
of the poor results may well be due to stenosis 
developing as the result of the formation of 
granulation tissue at the site of the incision 
prior to epithelialization of the cut surfaces; 
this would be expected to occur unless the 
mucosa of the duodenum be sutured to the 
mucosa of the ampulla over the divided 
sphincter muscle (Ochsner, 1948). This prin- 
ciple of mucosa to mucosa apposition would 
seem even more important in cases of fibrosis 
of the ampulla. 


SUMMARY 


The terminal portions of the common bile 
duct and pancreatic duct of Wirsung 
have been dissected in 30 formalin har- 
dened specimens. Observations have also 
been made on some specimens whilst 
still fresh. 


The common bile duct approached the 
duodenum obliquely in 26 cases; in 7 
of these the duct was separated from the 
duodenum by pancreatic tissue through- 
out the whole of its length, whilst in 19 
the duct came into intimate relation with 
the duodenum for a length of 10 to 15 
mm. just prior to its junction with the 
pancreatic duct of Wirsung. In 4 cases 
the common bile duct was closely related 
to the duodenum throughout the whole 
of its length. 


As it approached the duodenum, the pan- 
creatic duct pursued a course roughly 
parallel to the common bile duct and it 
lay a little deeper in the pancreas. 


The two ducts joined 2 mm. to 10 mm. 
outside the duodenal wall and became 
enveloped in a common adventitial 
sheath. The lumina of the ducts did not 
become confluent at this level, but for a 
varying distance they were separated by 
a thin V-shaped septum. This septum 
completely separated the two ducts in all 
instances and in some cases actually pro- 
jected beyond the papilla. In the other 
19 cases the septum was shorter so that a 
common channel existed. The septum was 
often incomplete at its distal end, and the 


variation in published observations 
the presence or absence of a com 
channel may be due to recognitior 
otherwise of the incompleteness of 
septum. The length of the com 
channel when present was usually 
than 5 mm. 


The combined intramural ducts for 
an indurated cord which varied fro: 
mm. to 25 mm. in length and avera 
6.3 mm. in diameter. 


The lumen of both ducts showed 
abrupt narrowing at the level at w! 
the walls of the ducts became contiguous 
just outside the duodenum. The common 
bile duct narrowed abruptly from an 
average diameter of 8.5 mm. to a slit- 
like channel and this often resulted in a 
shallow pocket in the common bile duct 
at this level, and related to the duodenum 
in 16 cases. 


h 


The major duodenal papilla was always 
present. In no case did the common bile 
duct and pancreatic duct of Wirsung 
possess separate papillae. A minor duo- 
denal papilla was visible for the pan- 
creatic duct of Santorini in 27 of the 30 
specimens. 


In 7 of the 30 specimens a diverticulum 
of the duodenum was related to the 
major duodenal papilla. This has been 
referred to in the past as a “peri-vaterian 
diverticulum”. In 2 other cases duodenal 
diverticula were present, but not in re- 
lation to the major duodenal papilla. 


Gall-stones in the common bile duct 
most commonly found just proximal | 
the narrow intramural portion and «: 
apparently able to remain here for long 
periods without ill effect. If the st 
enters the intramural portion it may 
struct the pancreatic duct by pressur: 
the thin V-shaped papillary septum. | 
creatic duct obstruction appears n 
likely to be a factor in pancreatitis t 
reflux up the duct. 


An operative diagnosis of fibrosis of 
sphincter of Oddi must be accepted \ 
caution. Functional disorders of 
sphincter are more likely to affect 
common bile duct than the pancré 
duct. 
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)perative cholangiography is criticised 
n some clinics because of the difficulty 
in interpretation of the films. Confusion 
is most apparent at the lower end of the 
‘ommon bile duct and this anatomical 
study has directed attention to some of 


the difficulties. 


Removal of gall-stones from the lower 
end of the common bile duct is usually 
accomplished without difficulty, but in 
some cases stones are overlooked and the 
anatomical reasons for this are discussed. 


Operative division of the sphincter of 
Oddi is associated with variable results. 
This is due to an uncertainty regarding 
pathology, an incomplete sphincter divi- 
sion, and possibly to post-operative 
stenosis at the site of the sphincterotomy. 
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A MALIGNANT MELANOMA OF THE CHOROID OCULI 


By Joun L. BIcNELL 


Department of Pathology, University of Melbourne 


HE malignant melanoma of the choroid 
is a common neoplasm in the eye. The 
tumour mass is usually visible through the 
pupil and of a typical appearance. While 


the cells usually conform histologically to 
one pattern, less commonly two cell types 


are present. 


The eye described here is of interest, not 
only because of the diverse pathological 
changes present, but also because of the 
alternatives in clinical diagnosis and the 
methods used to establish this. 


CuinicaL History 


male aged 56, presented in 
October, 1952. He had noticed that the vision in 
his left eye had been gradually diminishing for 
several months but, because of the remoteness of 
his place of employment, had delayed consulting 
anyone about it until a week before presenting, 
when the eye had become intermittently painful. 


The patient, a 


When examined, his right eye was normal, the 
anterior chamber was of average depth and the 
6/6. 


The left eye showed vision of counting fingers 
at half a metre; the projection of light was rapid 
and accurate. The cornea showed some fine oedema 
of the epithelium and an early arcus senilis. The 
anterior chamber was a little less deep than that 
of the right eye, the pupil was 2 mm. greater in 
diameter than the right and reacted very sluggishly 
to light. The reflex from the pupil area was very 
dull because of the corneal oedema and gave little 
information. The intra-ocular pressure was raised 
to 50 mm. of mercury (Schiotz). 


Transillumination showed a dull light in the 
pupil area when directed through the sclera from 
all quadrants, similar to that seen in the average 
case of acute glaucoma. 

The instillation of eserine sulphate into the 
conjunctival sac reduced the size of the pupil 
somewhat, but the cornea remained hazy and no 
view of the fundus was obtained; the intra-ocular 
reduced to 35 mm. of mercury 


vision 


pressure was 
(Schiotz). 

No clinical sign was present which would enable 
a differentiation to be made between a glaucoma 
secondary to the presence of an intra-ocular neo- 
plasm and a subacute glaucoma simplex. 


To further the diagnosis, four days after the 
patient had presented, an iris inclusion operation 


was performed at the 12 o'clock position u 
local anaesthesia, the medial limb of the iris | 


included in the anterior scleral wound. 

On the fourth post-operative day, the cornea 
clear. The lens was quite transparent and a 
of the fundus revealed a dark mass posteriorly. 
overall transillumination did not equal that 
in the other eye. 

The diagnosis of malignant melanoma of 
choroid could now be made with confidence on 
ophthalmoscopic appearances. The eye, inclu 
1 cm. of optic nerve, was enucleated on the fol 
ing day. 

The patient made an uneventful 
later was fitted with a satisfactory prosthesis in 
deep socket. 


recovery 


PATHOLOGICAL APPEARANCES 


The relevant features observed in this ey 
are shown in the accompanying illustratio 

The cornea is normal. The _ post-limbal 
incision is well-seen, with folding of the 
posterior flap of Descemet’s membrane into 
the wound. The iris is flattened between 
the lens and the cornea, and is normal except 
in the operation area. 


FIG. ft. Photograph of a coronal section of 
the eye showing the filtration scar at the cornea! 
margin, the tumour masses posteriorly, the 
infiltrated choroid and detached retina. (x 3) 
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T\.e iridencleisis operation has resulted in 
a fitering cicatrix which, at the time of 
exci-ion, had not formed those adhesions 
whi enable the intra-ocular pressure to rise 
sufi iently to reform the anterior chamber. 
The retina is totally detached (seen in Fig. 
|), vhilst arising posteriorly is a large, dark 
tumour mass. Anterior to this and in apposi- 
tion is a lighter-coloured mass of tissue. 
Occupying the position of the choroid all 
around is a further thick layer of tissue, 
darkly pigmented and reaching as far for- 
wards as the pars plana of the ciliary body. 


Photomicrograph of the filtering cica- 
open scleral section and included iris. 
(x 20) 


The ciliary body shows infiltration on the 
side opposite the operation area up to a 
point 3 mm. in front of the ora serrata, this 
infiltration being furthest forward in the 
tissues immediately beneath the epithelium. 
Nearer the ora serrata the muscle fibres are 
separated by columns of cells. 


The subretinal fluid has shrunken during 
preparation of the eye to give the irregular 
stru-ture occupying most of the interior of 
the zlobe. 


Fig. IL shows the filtration cicatrix in 
higher magnification. The iris pigment in 
the -ubconjunctival tissues is well-seen, while 


FIG. III. Photomicrograph of the posterior 
tumour cells showing their spindle shape and 
the presence of pigment granules, (x 120) 
the aqueous fluid which has escaped through 
the incision, made through the anterior 
sclera for this purpose, has rendered the 
subconjunctival tissue oedematous. The lens 
overlies the incision, in its normal position 
after release of aqueous from the anterior 

chamber. 


The tumour in contact with the sclera pos- 
teriorly is composed of whorls of spindle- 
shaped cells with large nuclei containing an 
open chromatin meshwork. A few blood 
spaces with ill-defined walls are present, and 
a golden-brown pigment is to be seen in 
irregular aggregations, mainly extra-cellu- 


larly placed (Fig. III). 


FIG. IV. Photomicrograph of the more anteriorly 
placed tumour which shows the epithelioid 
type of cell and a blood space. (x 120) 
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The more anteriorly and centrally placed 
tumour mass, separated from the larger pos- 
terior tumour mass by a layer of irregularly 
flattened cells, is composed of epithelioid- 
type cells with oval nuclei. The cells are 
not packed so closely together as in the first 
group and neither is there much pigment to 
be seen. The blood spaces are larger and 
appear to have a limiting membrane around 
them. These cells are shown in Fig. IV 
together with a blood space which has one 
pigment granule near its margin. 


FIG. V. Photomicrograph of the anterior retinal 
area and ciliary body. The tumour cells are 
seen between the muscle bundles. (x 15) 


The third group of cells has invaded the 
choroid, to form a thick black mass extend- 
ing forwards and around the eye from the 


mass posteriorly (Figs. I and V). Fig. \ 
shows the pigmented area ending anteriorly 
in the pars plana of the ciliary body. Fig. 
VI shows more clearly nearly the whole 
width of the infiltrated choroid with the 
retinal pigment cells to the top and the 
capillary blood vessels beneath Bruch’s mem- 
brane which itself is not penetrated in any 
part. The main peripheral tumour mass is 
also well-seen, the cells are elongated with 
dark nuclei containing more chromatin than 
the posterior groups. Pigment granules are 
seen within the cells and very large pigment 
masses in extra-cellular positions are present 
in profusion. The normal choroidal chroma- 
tophores are difficult to find in this cell mass. 
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FIG. VI. Photomicrograph of the choroid lateral! 
in the eye. The massive pigment granules ar 
well-seen. (x 120) 


Extra-ocular extension of the tumour has 
not occurred anteriorly, neither are there 
any tumour cells wear the site of the decom- 
pression operation. However, the cells have 
penetrated the sclera at its thinnest portion. 
adjacent to the optic nerve, and are seen 
passing into the subarachnoid space sur- 
rounding the optic nerve in Fig. VII. Apart 
from these, no other tumour cells were seen 
around the optic nerve. 


Photomicrograph of a section of t 
choroid which has been partly bleached. T 
type of cell present shows more clearly th 
in Fig. VI. (x 120) 


FIG. VII. 


The tumour therefore is a_ malig:ant 


melanoma of the choroid showing no { 
than three distinct cell types, and comb 
the raised form with the infiltrating 
type. This is a very unusual occurrence 
therefore worthy of note (Duke-Elder, | 
Wolff, 1949). One may wonder what 
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the intra-ocular events which determined the SUMMARY 
vth of these distinct cell masses and what 


oT 


The pathological features of an eye con- 
taining an unusual malignant melanoma 
are described, this eye being of interest 
because of the nature of the tumour 
cells present, their positions and spread, 
and because of the presence of a filtra- 
tion cicatrix following iridencleisis. 


wee the chemical and environmental changes 
pr sent at each stage. 


The not uncommon problem of aetiology 
of an acute glaucoma is discussed. 


It is considered that further investiga- 
tions, including decompression opera- 
tion should be performed to establish the 
diagnosis of glaucoma secondary to 
malignant neoplasm in an eye in any 
doubtful case before excision is under- 


r has 
there taken. 
ecom- 
have REFERENCES 
rtion, . , : Duxe-Etper, Sir Stewart (1940), “Textbook of 
seen ; Ophthalmology.” London: H. Kimpton, vol. 3, 
FIG. VIII. Photomicrograph of the eye showing page 2477 
sur- he tumour and sclera above, the optic nerve to —) ° 
A part he right and the subarachnoid space centrally Worrr, E. (1949), Brit. J. Ophthal., vol. 33, 


and inferiorly. The penetrating tumour cells 


» seen are seen at the top of this space. (x15) page 445. 





Books Reviewed. 


SURGERY OF REPAIR AS APPLIED TO HAND INJURIES. 


By B. K. RANK, M.S.(Melb.), F.R.C.S., F.R.A.C.S., 
and A. R. WAKEFIELD, M.S.(Melb.), F.R.C.S., 
F.R.A.C.S. Edinburgh: E. and S. Livingstone Ltd., 
1953. 93” x 63”, xiv plus 256 pp., 188 illustrations. 
Price: 40s. net. 


In his foreword Sir Gordon Gordon-Taylor con- 
cludes that no reader “can fail to realise the impact 
of repair-minded surgery on the progress and 
advance of the science and art of Surgery itself.” 
For this reason, this book should receive the close 
attention of surgeons no matter what be their 
surgical specialty. Every surgeon should be con- 
versant with the repair of wounds, and although 
this book is concerned with injuries of the hand, 
the principles involved differ only in the finer 
details. 

The book has been divided into five parts, the 
first of which is concerned with certain basic 
features. Hand injuries are common and _ their 
economic liabilities reach astonishing proportions; 
for these reasons the surgeon should be aware of 
his responsibility in advising Industry of ways and 
means of prevention. The chapter on surgical 
anatomy is unorthodox in that the classical approach 
with its detailed and often superfluous descriptions 
has been replaced by a much more useful and 
practical one in which most emphasis is placed on 
function, nerves and tendons. The third chapter 
of this first part deals with the organisation designed 
to give the injured hand maximum efficiency in 
treatment from the moment of the accident, and the 
fourth chapter with a scheme advocated for esti- 
mating the damage done to the hand prior to 
reparative surgery. 

In the second part of the book the primary treat- 
ment of the injured hand is discussed. The authors 
have classified these injuries into “tidy” and “un- 
tidy” types. They are any anaesthetic 
technique which increases the likelihood of bleeding, 
and for this reason have not been favourably im- 
pressed by closed circuit methods; local anaesthesia, 
unless its use is contra-indicated by the presence 
of infection, is invaluable. Formal, complete ex- 
cision of the wounds is not practised; obviously 
devitalised and contaminated tissues are removed 
and ragged edges trimmed. The viability of tissues 
is carefully assessed and their dictum that “closure 
with non-viable tissue means failure and closure 
over non-viable tissue may be disastrous” will meet 
with the unqualified approval of surgeons. The 
practical surgeon will also appreciate the emphasis 
placed upon the initial dressings, the applications 
of which are so often relegated to the nursing staff. 
In discussing the method of closure of the wound, 
the authors have gone into detail on the construction 
of flaps because such techniques are, on the whole, 
poorly understood. If operating conditions are satis- 
factory and the surgeon skilled, they advocate 
primary repair of tendons and nerves. Professor 
H. J. Seddon is criticized for his preference for 


averse to 


secondary suture of nerves but this is, perhays, a 
little unjust, because Seddon’s teaching may well 
have been prompted by a desire to take -uch 
important and time-consuming work out of the 
hands of those ill-equipped. Rank and Wake ‘eld 
urge caution in treating extensor tendon injuries too 
light-heartedly. 

The third part of the book deals with the inter. 
mediate treatment of the injured hand when primary 
repair has not been possible or has been inadequate. 
The authors admit that mistakes may be made by 
anyone, but if they are realised their ill-effects can 
be minimised. The surgeon must be actively 
engaged until the wound is healed—“The longer 
the wound remains unhealed or the longer a joint 
remains stiff or deformed, the more remote the 
possibilities of restoration to normality.” 

In the fourth part, the authors describe their 
methods in elective secondary repair which is only 
possible after the hand wound has healed and is in 
good condition for such surgery. Excision of scar 
tendon and nerve repair, and 
procedures on bones and joints are discussed in 
detail. The remarkable results possible by pain- 
staking reconstructive surgery are illustrated by 
clear photographs. 

The fifth and final part of the book 
certain special aspects of hand injury, the burnt 
hand in the treatment of which pressure dressings 
are favoured, hand injuries in children and hand 
prosthesis. 
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This book has been written by two surgeons re- 
nowned for their excellent work in surgery and in 
clinical instruction, and the quality of this publi- 
cation is a just tribute to their thoroughness. There 
are 188 illustrations, mostly photographs which, with 
few exceptions, clearly demonstrate what is intended. 
The two colour photographs have been particularly 
well reproduced. There are few references quoted in 
the book, which is not surprising because the 
subject matter represents the views of the surgeons 
concerned and is not intended as a_ review of 
current literature. For the same reason, the ook 
should be read as a whole and not in part. The 
work is a milestone in Australian Surgery, and is 
one which all under-graduates and_post-graduates 
should possess. 
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